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GENERAL RAILROAD PURFOSES. 
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LIDGERWOOD M’F’G 
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96 Liberty St., New York. 197 to 203 Congress St., Boston. 
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J. M. TOUCEY SPIKE, 
SAFETY STOFrP. 


THE CENTRAL OIL & SUPPLY CO., 24 WHITEHALL ST., NEW YORK. 


KINSMAN BLOCK SYSTEM COMPANY 


CENTRAL BUILDING. 
ines, LIBERTY STREET, NEW YORK. 
“IT IS A FACT THAT A SIGNAL WILL NOT OF ITSELF STOP A TRAIN; IT MUST BE 
OBSERVED AND OBEYED; PER CONTRA, A SIGNAL NOT GIVEN, OR A SIGNAL OB- 
SCURED BY FOG OR OTHER CAUSES, LEAVES THE MOST CAREFUL ENGINEER IN 
AN UTTERLY UNPROTECTED POSITION.” 


WE MIGHT ALSO ADD THAT IF ALL ENGINES WERE COMPOUND AND AN ABSO- 
LUTE BLOCK SYSTEM WAS AVAILABLE, HIGHER RATES OF SPEED WOULD BE EN- 
TIRELY SAFE AND PRACTICAL. 


THE INCREASED EARNING CAPACITY OF A ROAD THUS EQUIPPED WILL MORE 

q ( THAN REPAY THE NECESSARY OUTLAY. OTHERS HAVE THE ENGINE—WE HAVE 
THE ‘“‘ABSOLUTE BLOCK SYSTEM.” 

iT DOES FOR THE ENGINEER WHAT THE AIR-BRAKE DID FOR THE BRAKEMAN, 

“THIS COMPANY IS PREPARED TO TAKE CONTRACTS UPON FAVORABLE TERMS.” 


WM. McMILLAN, President, MORRIS WUERPEL, Vice-Prest. and Supt. R. C. LUDLOW, Sec’y and Treas. FLANK A. LAPHAM, General Manager. 


WUERPEL SWITCH & SIGNAL CO. 


LTY. WoRKS, EAST Lous, ST LOUIS, MO. 


INTERLOCKING SIGNALS. 


OTe CONTRACTORS FOR INTERLOCKING AND SIGNALING THE TERMINALS AT THE 
WOoORLD’S COLUMBIAN EXPOSITION. 


R. CARMAN COMBES, J. H. 8. PFEIL, 
President. Gen’l Agt. and Sig. Engr, 


NATIONAL SWITCH SIGNAL COMPANY 


Office and Works: EASTON, PENNA. 


—DESIGNERS AND MANUFACTURERS OF— 


SAFETY 


VE Mechanical and Electrical Interlocking, Electric Block Signals 
and Distant Switch Signals. 

— PLANS MADE AND BIDS SUBMITTED FOR INTERLOCKING TERMINALS, YARDS, JUNCTIONS, GRADE CHOSSINGS, DRAW 

y the BRIDGES, PASSING STATIONS, etc. 


x SPEHCIATIA 


Koyl’s Parabolic Illuminated Semaphore, 


P Wational Reveating Torpedo Signal, 

iO. M. & S. Double-Wire Compensator, 

701 National Selector, 

= Adjustable Clamp Pipe Lug. 


RENEW YORK OFFICH, - - . 41 PINE STREET. 


WESTERN UNION TELEGRAPH AND LONG DISTANCE TELEPHONE CONNECTIONS. 
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Grand Central Depot. 


H. Walter Webd, 
Third Vice-President. New York, September 26, 18 Q2. 


Mr. Royal C. Vilas, President New York Air Brake Co., | 
115 Broadway, New York. 3 
DEAR SIR: 


Replying to your letter of last week, I would state that a full and 
detailed report from Mr. Dudley on the tests recently made by us of 
your automatic quick-acting brakes will not be ready until some time 
in October. 

I have, however, a preliminary report from Mr. Dudley, and also 
reports from Mr. Voorhees, our General Superintendent, and Mr. § - 
Buchanan, our Superintendent of Motive Power and Rolling Stock, 
both of whom were present at the tests. : 

The gist of these reports is that, from a practical operating stand- 
point, there is no difference between the operation of the Westinghouse 
air brakes and the air brakes of the New York Air Brake Co.; and the 
tests where the cars in the train were mixed, a portion being equipped 
with the brakes of one Company, and a portion with the other, showed 
as good results as when either brake was used separately. 

We are satisfied that there are no practical objections to allowing 
the cars equipped with the New York Brake to be used in conjunction 
with those equipped with the Westinghouse Brake. 

I have, therefore, issued orders removing all restrictions as to the 
use of cars equipped with your brakes; and, hereafter, cars so equipped 
will be received and operated by this Company and treated precisely 
the same as the cars equipped with the Westinghouse Brake. 


Y ours very truly, 


H. WALTER WEBB, 7%ird Vice-President. 


NEW YORK AIR BRAKE CO, 


115 BROADWAY, NEW YORK. 
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\CCIDENTS FROM 
CRACK SPREADING 
PREVENTED. 


1. Prevents Widening of the Gauge. 2. Prolongs the Lite of the Tie. 
3. Prevents Cutting at Neck of the Spike. 

The rail bearing against the shoulder brings into use the inside as well as the outside et spike, doubles 
the present resistance to lateral thrust and thus effectually prevents spreading of the track 

Uspeciaily adapted for use in Yards, at Terminals, and on Curves and Bridges. 

THE SHOU LDER TIE PLATE is in use on thirteen railroads. Among ot a the Norfolk Southern, 
Central of New Jersey, Louisville & Nashville, Pittsburgh & Western, Long Island, White Electric, 
Adirondact & St. Lawrence R. R., Louisville Bridge, Bennington & Rutland R. R., etc., ete. 


THE SHOULDER TIE-PLATE COMPANY, 


GENERAL OFFICE: J.T. STEWART, Sec. and Treas., 1511-1515 N. 3ist St., PHILADELPHIA. 
Senmda for Circulars and Samples for Trial. 


Rail Ends carried directly by the arched beam and screwed DOWN to it with a force of 15,000 
ee a continaous rail. Whole surface of page for support and wear. No 
e of or Joints. No “low joints.” No “creepi Yo loose nuts. Cost of keeping 

up track reduced to one-third of that with Angle Bars Sites smoother surface. 
ALI: OF WROUGET IRON AND 


For further information address 


FISHER RAIL JOINT WORKS, Trenton, N. J. \% of Full Size. 


RENSSELAER POLYTECHNIC INSTITUTE, TROY,N.Y. 


A SCHOOL OF ENCINEERINC. Established 1824. Send for a Catalogue to the Director. 


ALPHABETICAL INDEX TO ADVERTISEMENTS. 


Classified Index on the next page. 
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ffalo Seal & Press Co...... ....16 | Excelsior M. & B. Co.............. 13 +g R. R., Fr. . Co. N.Y. Belting & Packing Co., Ltd.16 | Sellers, Morris & Co... | | Wisconsin Central R. RK 
khardt’s, Geo. J. Sons........11 | Fairbanks, Morse & Co. os Jones, B. M., & Co.... N. Y. Car Wheel W 42) Sellers, Wm. & Co 2 | Wothaupter, Benj... 90 
sh Cattle Guard Co .. .. ..... il | Falls Hollow Stay Bolt Co. | Jonson & Fadry. Co.. N.Y. C. & H.R. R. Shailer & Schnigiau........ .....40 | Wood, D., & Co.... ..... 
butler Drawbar Attach. Co......14| Farist Steel Co............ 2% | Juli Mfg. Co... ONLY. Co Sharon Steel Casting Co. .. 42 Woods Mach. Co., 8. A. 
Cabell, L. Breckinridge : 18 Fay, J. A. & Co. Ealamneco R. R. “Velocipede & N. Y., . & W. Ry Sheffield Velocipede Car Co.. ..42| Worden & Fanshawe. .... 2 
ibria Lron Co bine 2% Ferracute Machine Co il Shifier Bridge Co ...41 | Worthington, Henry R.. | 
ia Mfg. Co 2% Field Water Purifier Co ..21 | Kan, city, Ft. Se. Mem. R. Shoemaker, A. T. 13 | Wuerpel Switch & aiGo... 3 
anning. K. & Co 1 | Fisher Rail Joint Works.. ... | Kefeham, C. F.., 5 28 | Shoenber; 28 | Wyckoff, Seamans & Benedict...41 
ton Steel Roofing Co | Pitehburg R. R & Esser Northampton Emery Wheel Co.. 2 | Shoulder Tie Plate Co............ 5| Yale & Towne Mfg. Co 
ur Truck Supply Co i | Kegmone Bridge Co. Northw’n Equipment Co... . 42 | Signal Oil Works, Ltd. .16 | Youngstown Bridge Co. 
ar Ventilator Co | Flagg, Stanley G. Go.... 8 King Bridge Co | Oomite Co.,Ltd 16 Coupier Co. | Youngston Car Mfg. Co........... an 
arlin’s Soms, Thos .............18 ' Flood & Conklin Co..............138 Kinsman Block System Co. 3° Osgood Dredge 7 mith, Edw., & © 13 


J. P, COULTER, Pres. and Gen. Mangr. THOS. HIBBERT, Vice-Pres. 


THE IMPROVED AMERICAN DRAFT AND 


It is a fact that it saves over 90 per cent. 
in repairs to Draft-Rigging, and is in use — £xAac.a 
more cars and more miles of Railroad and | Parer anv Booxs ror 


E 
private car companies than all others COM- CONTRACTORS USE. 


E. J. COULTER, Secretary and Treasurer. | ESTABLISHED 1884. 


BUFFING APPARATUS, a co. 
RAILROAD PRINTERS 4 STATIONERS 


KEEP IN STOCK OF MOST APPROVED FORMS 


TRACING, 
bined. Send for drawing and referencés to | 


| mo. RETURN, DRAWING, WAGES TABLE, 


Print, Ruce ano Bind in any Quantity 
BLANKS AND BOOKS FOR RAILROADS, 


anwonxeee STATIONERY For acc. 


YOUR OCROERS OF CORRESPONDENCE SOLICITED. 


SEND FOR 


Wor WOODWORKER'S MANUAL. 


OSCING ISSUED. 


Company’s office. 


| A Treatise Upon the Selection, Care and Management of Woodworking Ma- 
Sensible Advice on Belting, Lubrication, etc. 


By C. R. TOMPKINS, M. E., 
Author of “ History of the Planing Mill,” etc. 


chinery. 


WM. MARTIN, Pres. FRANK E. SHAW, V.-Pres. and Treas. 


—T 


MARTIN ANTI-FIRE CAR HEATER CO 


W. E. CANDEE, Sec’y. 


CONTAINS NO ADVERTISING. 


DUNKIRK, N. Y. - 
Sent Prepaid on Receipt of Price, 30 Cents, by the Publishers, 


THE JOHN A. WHITE COMPANY | 


DOVER, 


PRONOUNCED THE BEST. | Manufacturers of 
MARTIN'S C ATION CAR HEATER, DeKALB ARIS. WIN- 
DOW, AUTO AGHT EXTING JISHER AM 

TRAPS )UCING PRESSURE and OT R VA 
Kspecially adapted to STEAM CAR HEATING. The only reliable ‘Automatic sapgmemaces 
for car service. Wholesale Dealers in 


BRASS AND IRON STEAM FITTINGS, STEEL AND WROUGHT IRON 
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y AMERICAN CONTINUOUS DRAW-BAR co. (SOLE OWNERS), AURORA, IND. 
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the SOLE Fo en, WeIR's 
IMPROVED RIGID& SPRING FROGS CROSSINGS | 
INGLEE THREE THROW Spuit Switches. 
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THE BEST MATERIAL fF 


——FOR— 


THE RAILROAD GAZETTE. 
Stay Bolts, Piston Rods, ' 


BEST YORKSHIRE 
q Bar Iron and Forgings. T AYL() 
4 Used by Leading Railroads. Crank Pins, Ete., Ete. 


SOLE REPRESENTATIVES IN THA STATHS, 
B. M. JONES & CO. 
4 BOSTON, 11 and 13 OLIVER STREET. NEW YORK, 143 LIBERTY STREET. 
RAILROAD GAZETTE DIRECTORY CLASSIFIED ADVERTISEMENTS. 


Air Brake pontege Mt. Vernon Bridge Co., Mt. Vernon, O Car Heating Equipment John N. Poage, Cincinnati. O. - A. 8, Males & Co., Cincinnati, oO. I 
Stanley G. O., Phila. New Jersey Steel & Iron Co., Trenton. Moran Flex, St’m Joint Co., Louisv., Ky. A. J. Sweeney & Son, Wheeling, W. Va Marion Steam Shovel Co., Marion, 0 
A Passaic Rolling Mil) Paterson, or Stanley G. Flagg & Co., Philade!phia. R. D. Wood & Co., Philadelphia, Pa. Osgood Dredge Company. Albany, N. y 
* } ‘o., Ltd.,15 Park Row. Phoenixville Bridge Co., Phila., Pa. Car Machinery Yale & Towne Mfg.Co., Stamford, Conn. J. Souther & Co., Boston, Mass. ~ 1 
A Bridge Co.,115 Owings Greenlee Bros. & Co., Chicago. Creosoting Vulean Iron W orks, Chicago. q 
ston Chicago. Cc Piatform Gates | Creo.Lumber & Con.Co.Fernandina,Fia. | Vulcan Works, Toledo. 
Air Compressors Rock Prfite Pottsville Bridge Co., Phila. 3. Goodwin, 29 B’way, N. Y. | LehighValley Creo. W’ks, P. Amboy,N.J. | Explosive 
sergeant Rock Drill Co., 10 Rochester Bridge & Ir. W’ks, Rochester | C Plushes | Crossings | Rendrock Powd. Co,, 23 Park Place.Ny 
rk Place, N. Y A. & P. Rober*s & Co., Philadelphia, Pa. D. Goff & Sons, Pawtucket, R. I. Fontaine ( pas Co., Detroit, Mich. | Feed-Water Purifier 
Rand Drill Co., 28 Park Place, N. Y. San Francisco Bridge Co., New York. Car Replacers | Cressing Ga Field Water Purifier Co., Chic. 
Architects Shailer & Schnigiau, Chicago, Il. Q. & C. Co., Chicago. | Bogue & Mills ‘itz. Co., Chicago. | Arthur Pennell, Kansas City, 
; Bradford L. Gilbert, 50 Broadw: Shiffier Bridge Co., Pittsburgh, Pa. Car Reofing | Gorham Pne amatte Gate Co., Chic., TL. | Fences 
; Thomas Appleton, 5s Rialto Bldg., ‘Chie: Sooysmith & Co.,2 Nassau street N. Y. Drake & Weiss, Cleveland. O. | Culvert Pip Barkly & House, Chicago, Ill. 1 
Architecture! Iron Work Union Bridge Co., 18 Broadway, N. Y. C. B. Hutchins & Sons, Detroit. Blackmer & Post, St. Louis Mo. | _ Western Fence Co., Chicago, Tl. 
ng Bridge Co., Cleveland, 0. Waddell. Kansas City, Mo. Car Seals Cc upola ces Flexible 
les Vallis Iron Works, Jersey City, N. J. ~ . > ictor Collian, Detroit, Mich. | tow Flexible Shaft Co., Phila. 
\ Axiee bria Iron Co., Johnstown, Pa. Youngstown (Ohio) Bric ige Co. Cc ny Seal & Press Co., Buffalo, N. Y. Draft Riggin | Stow Mfg. Co. ; Binghamton, N. i 4 
- Lima Machine Works, Lima Bridge Machinery Hale & Kilburn Mfg. Co., Phila Schoen Mfg. Co-, Pittsburgh, Pa. Fiuoride 3 F 
= Louteville Steam Forge Co., Louisv., Ky. Vulcan Iron Works, Chicago. a Drawbar Attachment Amer. Fluoride Co., 126 eRe St., N.Y - 
2 Mich. Forge & Iron Co., Detroit, Mich. | Bridge Timbers Car Wheels Amer. Cont. Draw-Bar Co., Aurora, Ind. Freight Cars, Second Ha 
_ Midvale Steel Co., Nicetown Phila. Alexander McClure, , Pittsburgh, Pa Allen Paper Car-Wheel Co. "C Shic ago. oo American Steel Wheel Co.. N. Y. City. New York Equip. Co., 15 W ain St., N.Y 
Pittsb’gh Fo. e & Iror Co., "Pitts. Pa. | Build American Steel Wheel Co., N. Y. Butler Drawbar Attach. Co., ( ‘leveland. Freight Cenveye 
T. Prosser & 15 God St... Berlin Tron Co., E, Berlin, Conn. Baltimore Car-Wheel Co., Balto.. Hinson Drawbar Attach. Co., Chicago. Works, Bay City, Mich. 
lide-Valves Builds Barnum & RichardsonMfg.Co.,Chicago. | Dredging Machinery Forg ‘ 
i Balanced S > 
C. Hammett, zrev. N. Y. Williams. ' White & Co., Moline, Il Boies Steel Wheel Co , Scranton, Pa. Bucyrus (O.) Steam Shovel & Dredge Co | The Foos Mfg. Co., Springfield 
Uniloade Cars Bowler & Co., Cleveland. San Francisco Bridge Co.., ( Salifornia. |} Furnaces 
Bucyrus (O.) Steam Shov. & Co. Allison Mfg. Co., Philadelphia, Pa. Davenport & Fairbairn Erie, Pa Vulcan Iron Works, Chicago | .Abendroth & Root M.Co., 28 Cliff St.,.N_Y q 
Marion Steam Shovel Co., Marion, O. Bloomsburg Car Co., Bloomsburg, Pa. | C. G. Eckstein & Co., 41 John St. N.Y. Vulcan Iron Works, Toledo. | Frogs and Cres 
Bankers Osgood Bradley & Sons, Worcester, Mass. Jersey City Wheel Fd’y & Mach. Wurks, | Drop Forgings | Allentown Rolling wih, Allentown, Pa 
Brown Bros. & Co., 59 Wall street, N. Y. J. G. Brill & Co. Iphia, Pa Mae he ne O. Del & Spencer Co., Hartford, Conn. land (O.) Frog & Crossing Co. 
‘ ,) Canda Mfg. Co., 11 Pine St., N. Y. obdell Car-Wheel Co. mington, De Elec 40 Henditshts | liiot Frog & Sw. Co., E. St. Lo 
ton, Mass. Canning & Co B’way, N.Y. N. Y. Car Wheel Works, Buffalo. t. El Headlight Co., Indianapolis.| Johnston R. R. Frog & Swite h 
Beller Ensign Mfg. Co. tington, West Va. Thos. Prosser & Son, 15 Gold street. N.Y. | lee ‘tric Contractors Pennsylvania Steel Co., Steelton, Pa 
3 ebendroth&RootMf, .Co.,28Cliff St,N.Y. Erie Car Works’ Limited), Erie, Pa Ramapo W heel& F’dryCo.,Ramapo,N.Y H ard Leonard & Co., New York. | Ramapo Iron Works, Hillburn, N. ¥ 
5 Thos. Carlin’s Sons, Alleghe’ my. Harvey Steel Car Co., Chicago., Il. i. Steel W us E te ators Union. Switch & Signal Co., Pittsburgh 
Mfg. Co. 2,96 Lib” St., N.Y. Jackson & Shar Wilmington, Del. aylor Lron & Steel Co.,High Bridge,N.J. Link Belt Eng. Co., Nicetown, Phila. eir Frog Co.. Cincinnati.0 
Mach. do.. Va. Jackson &Woodin Mfg.Co., Berwick, Pa. Washburn Car-WheelCo.,Hartf’d,Conn. Otis Brothers &Co., 38 Park Row, N.Y.C. | Gauges (Pressure 
Boiler Frente and Fitti ngs A. 8. Males & Co., Cincinnati. Mfg Co. Mass. Emery ‘Fader, pits. Co., 111 Liberty 8t., N 
4 y orks, Toledo, O. Middletown Car W’ks Middletown, Pa 1itney & Sons, Phila., Pa. } jelt. & Pack.Co., Ltd.,15 Park Row. | Grader, tcher & R. 
N. Y. Equipment Co., 15 Wall 8t., N. Y. car Windew Bala Northampton Emery W.Co.,.] eeds.Mass. C. Austin Mfg. Co., Chic 
yellman urlow, Pa. ortland Co., Portiand, Me le anite Co., Stroudsburg, Pa suarantee Co, A., Mont 
Cutte South Baltimore Car Works, Baltimore. aitle Co.,.Kalamazoo, Mich Engineering Employ ment Bureau | Hand Cars 
acme Co., Car Co., Mo. Kalamazcu (Mich.)R.R.Veloc. & Car Co E ng Employ = jureau, § Granger B u & Mfg. Co., Harvey, I! 
oward /orks, Buffa yason Mfg. Co., Springfiel« ass. Merrill-Stevens Mfg. Co.. Niles, Mich. yracuse Sirbanks, Morse & Co., Chicago. 
Boise & Nu 1996 0... Mfg. Co. Wolhaupter, Benj. 39-438 Washington Pa. Kalamenco R. Velon Co. 
Bros. 0., rnwic ars, Secon an St hicago, Ll. Lngineering inetruments Sheffield elocipede Car Co., ee 
Rhowe Co., Providence. Reginald Canning & Co., 115 Bway, N.Y. | Chemists eo, Chas. H. Brightly, Philadelphia, Pa. Rivers, Mich. Three 
>. 15 Wa Conk te Ketcha 0., 77 Nassau St., N. Y. | esco. orld Bldg., 
uto. intere hangeabie ar Coupler Co., ueen ¢ iiiadeiphia ‘a Shion Car heel Co. ndian vis 
Broke Co, Trenton, N. J. San Francisco, Cal. Consulting Engineers Ito Bldg..Chic Young & Sons, Philadelphia, Pa. | Highway Crossin Signals 
Q. & C. Co., Chicago. Buckeye Aut.Car Coup.Co.,Columbus,0. D AI to Engineers | _ Electric Supply & Mfg. Co., Clevel’d 
Brake Seams Drexel Car Coupler Co. Rookery, Chic. Barnes Thomas Appleton, 505 Rialto Bidg.,Chic. | Hoisting & C onveying Machinery 
Nat. Hollow Brake Beam Co., Chic., Ill. Gould Coupler Co., Buffalo, N. Y. J. %. Croes, illiam x D. L. Barnes, The Rookery, Chicago. Brown Hoisting & Conveying Mach. Co 
aR: Northwestern ul ment Co., Chicago.| Hinson Car Coupler Co., Chicago, II. 5 Frescoln, World Bldg., J. J. R. Croes, 13 William BSt., N. Y. | Cleveland, 0. 
: Schoen Mfg. Co., Pittsburgh. : Jobnston Car Coupling Co., Phila., Pa. Geo. L. Fowler, 53 Broadway, N.Y. 8. W. Frescoin, World Bidg., N. Y. | CW. Hunt Co., 45 B’way, Ne | York. 
Brakes - MeConway & Torley Co., Pittsburgh, Pa. Lucius, Broadway, N. ¥. Geo. L. Fowler. 58 Broadway. N.Y. | King Bridge Co., Cleveland. 
yden Brake Baltimore, Md. McGill Iron Works Co., Peoria, Li. Y. N.Y Albe rt Lucius, 71 Bro» dwey, N. Y. |  Lidgerwood Mfg. Co., 96 Lib’ St., N.Y. 
New York Air Co., 115 i'way.N. Pratt & Letchworth Buffalo, N.Y. Bross Parsons, 35 Broatway,N.Y. _ Hoisting Engines 
Air-Brake Co., Pittsb.,Pa. St. Louis Car Coupler Co. Louis, Mo F. H. Smith, 227 E.German St., Cha as. Paine & Sons, 71 Broadway, N.Y. | arlin’s Sons, Allegheny, Pa. 
Smillie Coupler & Mfg. Co. ‘Newark,N.J,| Von Schon & Garrer, Fredericksb., Va. Pittsb. Test. Laboratory, Pittsb., Pa. Copeian ad & Bacon, New York City. 
Re Conanon brake Shoe Co., Chicago, Il. Trojan Car Coupler Co. , Troy, N. ¥. J.A. L. Waddell, Kansas City, Mo. Pa F. H. Smith, 2277E.German St Balto, Md.| Industrial Works, Bay City, Mich. 
‘4 Ramapo (N. ¥. ) Wheel & Foundry Co. Van Dorston Coup. Co.. Phila., Pa. Wilson Bros. & Co., Philadelphia, | E.N,K. Talcott, 5; Broadway, } | Lidgerwood Mfg. 'Lo.,96 Liberty St..N.Y. 
ri Bridge Car Doors Centracteor | Von Schon & Garrer, Fredericksb., Va. | J 8. Mundy, Newark, N. J. 
<7 ‘Anderson & Barr, Jersey City, N Amer. Car Door Co., Indianap., Ind. Mairs & Lewis, 18 n way, N.Y. J. A. L. Waddell, Kansas City, Mo. | . Vulcan Iron Works, ¢ bic "ag0. 
Berlin Lron Bridge Co. Co. &. Berlin, ¢ Conn. Q. & C. Co., Chicago, il). Centracters’ Ca | Wilson Bros. & Co., Philade ipbia, Pa - Hollew Stay Bolt Ir 
Boston Bridge Works, Boston. Wagner Car Door Co., Indianap., Ind. Thos. Carlin’s Sons, “allegheny, Pa. Westinghouse, Church, Kerr & Co., 60 Falls Hollow” Stay Bolt Co. Cuyahova 
Chicago Bridge & Lron Co., Chie tl. Car BLY Coss re ‘ son Ave, Boston. nye alls, 
ve Philadel Villiam C, Baker ,799 Gr’nwich St., Ank Belt Eng. Co., Nicetown, a. ngines rauiic Jac 
& tros Ww ks, Det., Mich. Consol. Car Heating Co., Albany, N.Y Copper Thos. Carlin’s Sons, Allegheny, Pa. Rie hard Dudgeon, jotumbia K. Y. 
re Edge Moor Bridge Wks, W ilmi ton,Del. Gold Car Heat. Co., Frankfort Si., N. Y. Hendricks Bros., 49 Cliff street, N. Y. | Fishkill Landing Mch. Co., Fish iill,N.Y. Joseph F. McCoy Co., 26 Wa N.Y 
Elmira Bridge Co., Elmira, Martin A. F. Car Heat. Co. Dunkirk, N.Y. | Cordage Westinghouse, Church, Kerr & Co., 620 Watson & Stillman. 43d Y. 
8. W. Frescoln, nag Hosting Co. Samson Cordage Works, Boston, Mass. | Atlantic Ave., Boston. Hydraasic 
Co., Pitts! , Pa. Vational Car Heating Co., Chicago. \ranes (xcavators nion Iron Works, San rancisco. 
Be Louisville Bri Re & iron Co.,Louisv. Ky.| Railroad Lighting & Mfg.Co., Phila..Pa.| Thos. Carlin’s Sons, Allegheny, Pa. Bucyrus (O.) Steam Shovel & peedee Co.| Watson & Stillman, N. Y, 
Es Mo. Val. Br. & Ir. Wks., Leavenw., Kan.| Safety Car H.& Light Co.,160B’way,N Y.| industrial Works, Bay City, Mich, Industrial Werks, Bay City, M R. D. Wood & Co., P hiladeiphia, Pa. 
4 _A._ |BEFoRE FENCING YOUR ROAD 
In Boilers 


PREVENTED BY 


> 
; 4 Send to us for proposition. We construct R. R. Fences and furnish all materials. Have fur 
4 tr om nished and built over 10,000 miles. We have complete outfits of cars, tools and experienced 
f men. Address WESTERN FENCE CO., 441 Rookery Bldg., Chicago. 
i BOILER COMPOUND. 


4 AMERICAN FLUORIDE COMPARY, THOMSON’S 


W 126 Liberty Street, New York. Western Office, 73 & 75 W. Jackson Street Chicago I 


Sectional view. 


The only rivet in the world that can be set t% 


"ht without a machine. 
This cannot happen to passengers 


where For fastening Belts, Straps and other articles made of Leather, ,. 
3 Rubber, Canvas, Felt, Pasteboard, Sheet Iron or Wood. v6 
WOOD SIZES +s, 1's, 1s, 1's) No. 9 Wire Gauge. 

PLATFORM GATE SIZES 1s) +, tt, ti, No. 6 Wire Gauge. 


JUDSON L. THOMSON MFG. CO., 


4,000 NOW IN USE. WALTHAM, MASS. 


\ J. B. GOODWIN, Sole Agent 


29 Broadway, New York. 


Manufactured by R. BLISS MFG. CO. 
Pawtucket, R. 
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leable-Iron. Cast-Iron, Wrought- 


Iron and Steel Fittings 


FOR WROUGHT-IRON PIPE 
UNION, 


Keystone: } SOPT METAL UNION, 


eady for immediate use. 


uires no 
ut little 


STANLEY FLAGG & 


Nineteenth St., Penna. Ave. and Hamilton St., Philadelphia, Pa. 


FLA 


|MANUFACTURERS OF 


” STEEL AIR-BRAKE FITTINGS. 


Guaranteed air-tight, threads full and 


sharp, made from templets to 
standard gauge. 


GG STEEL FITTINGS 


sher. Can be made tight with 
sure FOR AIR-BRAKE CONNECTIONS. 
QUALITY AND EXCELLENCE OF WORKMANSHIP 
are the sat ae upon which ts based the acknowledged Sits of the 
Manufactured by 
THE BILLINGS & SPENCER FTARTFORD, Conn, 
SEND FOR CATALOGUE A. 
Morse Tw.Dr.& Mach.Co.,N. . N. ¥. Equi t 15 Wall S8t., N. Y. | Reefs P ivania Steel C 
inese Mfg. Co., Liberty street, N.Y. Newark Mach. Tool Wks vania Steel Go. 2 Wall St., N.Y. | Berlin Iron Bridge Co., E. Berlin, Conn. Ramapo Iron Works, Stetton, 
Wm. Sellers & Co. . Philadelphia. Niles Tool Works, Ham | Robinson & Orr, Pittsburgh, Pa. Rolling Journal Bearings | Sheffield Veloc, Car Co., Three Riv. h. 
lnapec ters Pedrick & Ayer, P "Pa. | Rall Fastenings Mencely Bearing Co., W. Troy, N. Y. | Union Switeh & Sig. Co., itteburgh, Pa 
Pittab. Test. Laboratory, Pittsb.. Pa. Geo. Place, 120 Broad Cambria Lron Co., Johnstown, Pe. Rolling Steck to Lease Weir Frog Co., Cincmnati, 
Inepecters of Sridges and Ky. D. Saunders’ Sons, Toutes, | Fisher Rail-Joint Works, Trenton, Oliver Adams, 32 St., Wuerpel Swite & Sig.Co., st. Louis, Mo. 
ui t : Wm. Sellers & Co., Philadelphia. | A. S&S. Males & Co., Cincinnati, O. | Rebrer. Bots in Taps and Die 
Hildre th & Co.,2 Wall St.. N. Y. Stiles & Parker Press Co.. Middletown, 0. N.Y t.& Pack Co.,Ltd.,15 Park Row. 3 Sona Yonk 
Bo Insp. & Ins. Co., Hartfora. Stow Flexible Shaft Co., Phila.. Pa. NY Equipment Co. Wall'St, N.Y. ian. 


terlecking Switches & Signals 
ntown Rolling Mills, Allentown, Pa 


Hall Signal Co., 3 B’way, N. 

Nat. Switch & Signal Co., So. Bethle- 
hem, Pa j 
nion Switch & Signal Co.. Pittsbu: gh. 

Wharton R. R. Switch Co., Phila. 


Yorkshire 
M. Jones & Co. 
iron Werk fer Centrac 
Edge Moor Bridge Wks. Witmington, Del. 
King Bridge Co., Cleveland, 


Morse & Co., Chicago. 

, Dayton, O. 

24 Columbia N.Y. 
210 EB. 48d St., N. ¥. 


Jacks 
Fairbanks 
MeSherry Mfg. Co. 
Richard Dudgeon 
Watson & Stillman, 

nal Bearin 

Pa 


Ajax Metal Cc 

Damascus Bronze Co., Pittsburgh, Pa 

).A.Bo pkins Mfg. Co.,148 LibertySt.N.Y 

Phosphor-Bronze Smelting Co.. Philada. 

Paul 8. Reeves, Philadeiphia, Pa. 
Jeurnal 

Meneely Bearing Co., W. Troy, N. Y. 


nal-Bex Lids 
apo (N. ¥Y.) Wheel & F’dry Co. 
Lighting i 
Adams & Westlake Co., ¢ 
Railroad Lighting & Mig. Co., Phila., Pa. 
Safety Car Heat. & Light. Co.. 16) B’way. 
Link Belting 
Link Belt Eng. Co. 
Leck Washers 
Nat. Lock Washer 
comeotives 
Loe in Locomotive Works, Philada. 
Rrooks Locomotive W’ks, Dunkirk, N.Y 
Cooke Loco. & Mach. Co.,Paterson, N.J. 
Dickson Mfg Co., Scranton, Pa. 
i. L. Fowler, 33 Broadway, N. 
Lima Machine Works, Limg, ¢ 
4. 8S. Males & Co. Cincinnali,O. 
N. ¥Y. Equipment Co.. 5 Wall St.. N. Y. 
pittsburgh Loco.& CarW’ks, Pittsburgb. 
H. K. Porter & Co,, Pittsburgh, Pa. 


, Nicetown, Phila. 
Co., Newark N. J. 


Portiand Co., Portiand, Me 
Richmond (Va.) Loco. & Mach. Works. 
tomers Loc. &Mach. Wks., Paterson, N. J. 


Loco. Works. 
mdon, Eng. 
Phila. 


Schenectady (N. ¥ 
Taite & Ls 
Wharton R. R. Switch Co.. 
Lecomotive Ash Pans 
Geo. L. Fowler, 53 B’way, N. ¥. 
L ocomotive Boile r Tubes. 
Allison Mfg. Co., Philadelphia, 
Locomotive. Finishing Varnish 
Flood & Conklin. Newark, N. 
Locemotive Headlights 
(dams & Westiake Co., Chicag 
Nat. Elect. Headlight Co Indianapolis. 
Lecemetives, Second-H 
Reginald Canning & Co., 


Thos, Carlin’s Sons, Allegheny. Pa. 
4.8. Males & Co., Cincinnati, O. 
N. Y. Equipment Co.. 15 St., N. Y. 


Lecemeotive Staybelt Ir 
Falls Hollow Staybolt co 
Falls, O. 
Lubricaters 
Detroit Lubricator Co., 


Detroit, Mich. 


Nathan Mf«. Co., 92 Liberty street, N. Y. 
Machinists’ Tools 

Acme Machy. Co., © teveland, 

Bement, Miles & Co,, P niladelphia, Pa. 

Billings &Spe« acer Hartford, Conn. 

E. W. Bliss Co.. Brooklyn, N. ¥ 

Bridgeport (Conn.) Mach. Tool Works. 

Brown & Sharpe Mfg. Co., Providence, 


Ferracute Machine Co. Bridge ton, N. 
Gould & Eberhardt, Ne —_ N. J. 


| 


ner Mfg. Co., Binghamton. N. A" 

J. Sweeney & Son, Wheeling, W. Va. 
Universal Radial Drill Co.. Cincinnati 
Watson & Stillman, 2/0 E. 48d St., N. Y. 
Wharton R. R. Switch Co. Phila. 

Malleable Iron Castings. 
National Mall. Castings Co., Cleveland. 
Mandre!l Relled staybeoit Iren 
Falls Hollow Staybolt Co., 
Falls, 0. 
Mintng Machinery 
Thos. Carlin’s Sons, an 
Lidgerwood Mfg.Co.. iberty N.Y. 
Union Iron Works, San Francisco. 


| Nat Lee 


ke 
Amer. Washer & Mfg. Co., 
Pureka Nut Lock Co. Pittsburgh. Pa. 
Metcalf, Paul & Co. Pittsburgh, Pa. 
National Lock r Co.. Newark. 
Positive Lock W Cx 
Ruffner & Dunn, Philadelphia, Pa. 


Signal Of] Works, Ltd.,Franklin, Pa. 
Cans 

Adams & Westlake Co., 
Ore Handling Machin 

Lideerwood Mfg. Co., 
Packing, Metallic 

Comes Metal Rod Pack. Co 

8. Metallic Packing 

Packing: Rea 


Pa nt 
Canton Stee Roofing Co., 
F. W. Devoe 


, Phila. 


bber 
. Belt.& Pack. Co., Ltd.,15 Park Row. 


Canton, O. 


Nat. Paint Works, Williamsport, 
Patents 

W. Dudley & Co., Washington, 

&. C. Fitzgerald, Washington, D. 

Howson & Howson, 119 So 4th St., “nite 

Geo. P. Whittlesey, Washington.D. 
Phesphor-Bronze 

Paul 8. Reeves, Philadelphia. 

Bronze Smelting Co., Phila, 
Viane 

John Church Co., Cincinnati, 0. 
Pile Drive 


re 
Bucyrus (O.) Steam Shovel & Dredge Co. 


Thos. Cerlin’s Sons, Allegheny, Pa 
Industrial Works, Bay City : 
Lidgerwood Mfg. Co., % Libert 
Vulcan Lron Works, Chicago, Il. 

Pipe Cutting & piach. 

Saunders’ Sons, Yonkers, N 

Pueumatic Foundations 

W. Frescoin, oy wid Bidg., N. Y. 


Portable | perth 
hiladetphia, Pa. 

"Shaft Co. Phila., Pa. 

Stow Mfg. Co., Binghamton, 
Pressed Steel 

Schoen Mfg. Co., Pittsburgh, Pa. 
Publications 

Colliery Engireer, Scranton. 


, Pa. 
Engincoring Magazine Co. World Bidg., 


ity. 
Pulleys, 
& D. Lake ©o., 


Thos arlin’s Sens, Allegheny, Pa. 
Yairbanks, Murse & Co., Chicago. 
Goulds Mfg. Co , Seneca Falis, N. Y. 
Laidlaw & Dunn Co., Cincinnati, 0. 
Pulsometer 8S. P. Co., 
D. Wood & Co., Phitadeiph 

R. Worthington, 86 Liberty 
Madint 
Connelly, Milton, Pa. 


Bethlehem Iron Co., N.Y. 


Cuyahoga 


Newark, N. J. 


Newark, N. J. 


96 &t., N.Y. 


y St..N. ¥. 


Hornelisville, N. Y. 


x. Y. 


Chieag 
Ruffner & Dunn, Philadelphia, Pa. 


| Morrie Sellers & Co., 


Rail Joints 


Cont. Rail Joint Co.of Amer.,New'k,N.J 
Newark, N. J. 


Eno Rail Joint Co , 


Fisher Rail Joint Worka, Trenton, N. 


A. 8. Males & Co., 
McConway & Torley Co., 
Pennsylvania Steel Co. 
Price Rail App. Co. 

Cc. Co. 


Cincinnati, 0. 


Pittsbu | 


Steelton, a. | 
Phila., Pa. 


Vuican Lron Works Toledo, 0 


Railread Finance 


} 
| 
| 
Railroad Castin 
| Fdward Morton & Co., 


Big Four 
Boston & Albany. 
Chicago & Alton. 


H. & D. 
eae Tunnel Route. 
Ulinols Central. 


Lehigh Valiey R. R. 
Michigan Central. 


Missouri Pacific 


Pennsylvania. 
Stonington — 
Texas & Pacsfi 
Ratiread Printing 
Ketcham & Co., 


L. Breckinridge ( 
Railroad Supplie 


A. 8. Males & Co.. 
N. Equipment Co., 
G. D. Peters & Co., 


Rall Saws 


Refined Ir 
Betriqorater Cars 
Refrigerating Machin 


Read Scrapers 
Amer. Steel Scraper Co. 


Reck Drills 


Nassa 
da, 
Rai ronds, Building & 


on 
Falls Hollow Staybolt Co. 


533 B’way, N. Y. 
Worden & Fanshawe, 9 Wall St., N. Y. 
Rallread and Transp. Lines 


Chicago, Burlington & Quincy. 
| Chicago, Milwaukee & St. Paul. 
Chicago & Northwestern. 

chic: Rock Isl. & Pacific. 


Kans. City, Ft. Scott & Memphis Ry. 


Missouri, Kansas & Texas Ry. 


New York Central & Hudson River. 
New York, Lake Erie & W 
New York & New Engiand R. R. 


estern . 


Philadelphia x Reading R. R. 


Bryant & Barbey, 79 Milk St. 
Reginald Canning & Co.,115 B’ way,N.Y. 
Thos Carlin’s Sons, Allegheny. Pa. 


Fairbanks, Morse & Co., C — 

Central Oil & Supply Co., hitehall 
N. 

The Johnson R. R. Signal Co., Rahway. 


Cincinnati, 0. 

15 Wall St.,N. Y. 
London, England. 
A. T. Shoemaker, Chicago and N. Y. 


G. Ebrhardt & Sons, Surfac 


Railway Varnishes & acers 
Flood & Conklin, Newark, N. J. 
Murphy & Co., N.J. 
Ratchet Dril 
Billings & Co., Hartford, 
Sehuttier Mfg. Co., Chicago. » 
Redacing Valves 
Curtis Regul. Co., 89 Beveriy St., Boston. 
Mason Regulator Co., Boston, Mass. 


Pancoast, Camden, 

De La Vergne Save Machine Co., N.Y. 
.T. Thomson Mfg.Co.,Waltham, Mass. 

Sidney, 0. 

Reck Ballast and Reck Break 
Thos. Carlin’s Sons, Alleghen: 
Gates Lron Works, Chicago, I 


Ingersoll-Sergeant Rock Drill Co., N. Y. 


Boston... 


, Pa. 


Richmond (Va.) Loco. & Mach. Wks. 
schools, Technical 

Polytechnic Inst., Troy, N.Y. 
d-Hand Rolling Steck 
Males & Co., Cincinnati. 
| Second Hand Steel Rails 
w. H Perry & Co., Providence, R. L. 


Kroes, 13 William 8t., N. Y. 


Blackmer ry Post Pipe Co., St.Louis, Mo. 
iladelphia, Pa. 


R. D. ood & Co., 
Shak 
— Sellers &Co., Phila. 
all Signal Co., 3 Broadway, N.Y. 
Johnson R. Signal Co., Rahway. NJ. 
Kinsman Bl’k System Co., 143 LibertySt. 


Mozier Safety Signal Co., Galion, O. 
Nat. Switch & Sig Co., So.Bethiehem,Pa. 


sk & Sig. Co.,St. Louis, Mo. 
yl 

309 No, St. Raltimore, Md. 
Snew and Plews 
Selid Sta Ire 

Falis Hol Co., 

Falls, 0. 
Speed Recerders 

= Speed Recorder Co., Chicago. 


s 
Porter & Pittsburgh, Pa. 
& C. Co.. Chic 
orris Sellers & Co. = x hicago. 
Central ts! & Supply Co., 4 Whitehall 


Cuyahoga 


Spring Steel Co., Brid, rt, Conn. 

A. French Spring Co. tteburgh, Pa. 

Pickering Spring Co.. Philadelphia. 

Chas. Scott Spring Co., Philadelphia,Pa. 
Stand Pipes 

John N. Poage, Cincinnati, O 


Sheffield Veloc. Car Co., Three Rivers, 
Sta t Ir 
“Hollow Staybolt Co., Cuyahoga 
alls, 
Fuller Co.. Y. 


. M. Jones & Ov.. boston & N.Y. 
Steam Coupling 
ran Flex. os Joint Co.,Louisv,Ky. 
Steam Dredges 
Bucyrus (O.) 5t'm Shovel & Dredge Co. 
Vulcan Iron Co., Toledo, 0. 


Pa. 


he 
B. M. Jones & Son 
Steel Castings 
Aetna Iron & Steel Co. 
Chester Steel Castings Co. 
Congdon Brake Shoe Co.., 


li Oliver S8t,, Boston. 
Bridgeport, oO. 
. Philad 
Cc 
Eureka Cast Steel Co., Philad’a, Pa. 
Norristown Steel Co., Norristown, Pa. 
Sharon Steel Castings Co., Sharon, Pa. 
Solid Steel Co., Alliance, 0. 
Pratt & Letchworth. Buffalo, \. Y. 
Steel Centre Pilates 
Schoen Mfg. Co., ra. 
Steel and Iren Pilate 
Lukens Iron & Stee! Co Coatesville, Pa. 
Wellman Iron & Steel Co. 
Steel and steel Tires 
Latrobe Steel Works, Latrobe, Pa. 
Midvale Steel Co., Nicetown, Phila. 
Thos. Prosser & Son, 15 Gold St., N. Y. 
Standard Steel Works. Philadelphia, Pa. 
Switches and Switch Stand 
Allentown, Pa. 


Union Switch & Signal Co.. Pittsburgh. Trac 


| 


Pa. ke 


, Thurlow, Pa. | 


| 
| 


Testin 


Tanks (Ceda 


G.J. Burkhardt’ Sons. 
FPairvanks Morse & Co - 


Tank Vaives 


John N. Cincinnati, O. 
l.aberatery 


Pitts. Testing Laboratory Pittet ttetargh,Pa. 


Telegraph Call-Bell System 


Electric Secret Service Co., N.Y. City 
Gill- Alexander Electric Mfg &. Co., Kan- 
sas City, Mo. 
Thermometers 


Tie Pia 


Chicago. 
Shoulder Tie Plate Go., 


Brace 
W.#H. Box 288, Phila. 
Conese & Supply 

‘Te 


ols 
Morse & 


Metcalf, Paul & Co., Pittbusee Pa. 
Transfer Tables 
Industrial Works, Bay City, Mich. 
Cleveland Forge & I 
veland (0O.) City Fo. 
Turn Tables fer Raliwa 
Cofrode & Saylor,P’ Pa. 
Industrial Works, Bay Cit ' 
King Bridge Co., Clevelan 
A. 8. Males & Co., 
Passaic Rolling Mill Co, Paterson 
Wm. Sellers @ Co., Phila. and 
Shiffer Bridge Co., Pittsburgh, Pa. 
Valves 
Ashton Valve Co.. Boston. 
. Boston 


Curtis Regulator Co. Maas. 
Foster Engineering Go. , Newark, N. J 
Mason Ke a Boston, Mass. 


Ross Valve Co., Tre’ 

R. D. Woods & Co., Puiladelphia, Pa. 
Varniehes 

W. Devoe & Co.. Fulton om. N.Y. 

Fiood & Conklin, Newark, N. J. 

Murphy & Co., Newark, N. J.* 

Edw —— & Co., Times Bidg., N. Y. 
Ventilate 

Car Ve ntllator Co., Phila. 


& C. Co., ad 


. Poage, 
Car Co., Three Rivers. Mich 
omson Hydraulic Co., New Yor! 
Water Purifier. ane 
Arthur Pennell, Kansas a Mo. 
| “Standard Pat 
Standard Paint Co., 2 Liberty 3 St., N. ¥. 
Waser Suppl 
R. William N. Y. 
w 
Akron Tool ©o., Akron, O. 


w 

Co. (Ltd.), N. ¥. 

pe 

Trenton ‘tron Co., N. J. 
Woed Working Machine 

Berry & Orton Co., Philadelp! 

Egan Co., Cincinnati, oO. 

J. A. Fay & Co. eecmnnetl. o. 

Greenlee Bros. Chi 

John A. White Dover, N. H. 
Wrecking Ca 

Bucyrus Shovel & Co. 


Pa. 


Bucyrus, 
Hayes Tool Co., Portiand, Cambria Iron Co., Johnsto n, Pa. Rand Drill Co., 23 Park +a New York. Allentown Rolling Mili, | Industrial Works Bay Ct 
Ingersoll Mill. Mach. Co ~ kford, Ill seo. A. Evans, 40 and 42 Wall St. N.Y. | Relling Steel Shutte Barnum & Richardson Mfg.Co.,( | Vule Iron Works Go.. Mic 
Jarecki Mfg. Co., Erie Pa mphreys & Sayce, 1) Wall St., ®. ¥. Jas G lison, 74 W. od 3 St., New York. Elliot Frog & Switch Co., E.St.Louis renches 
Long & Allstatter ©o., Hamilton, 0. ttinots Steel Co., Chicago, Ill. Roofing Jobuston R. R. Switch Co. & Spencer Co., Hartford, Conn 
Manning, Max. & Moore, 111 Liberty St. . 8. Males Co., Cincunnati. East. Gran. Roofing Co., JerseyCity,N.J. Nat. Switch & Sig. Co., 5o.Bethiehem,Pa Rhode Island Tool Co., Providence, R. = 
MORAN [ reNDER 


LEXIBLE STEAM JOINT Za 


HENRY U. FRANKEL, President, 
No. 149 Third Street, 


LOUISVILLE, KY. 


SEND FOR PARTICULARS. 


BRACES AY. 


BRACES 


RARE-PIPE 
STEAW 
| 
FEED PIPE. 


Locomotive Feed - Water, 
Air Brake and Steam 
Heat Connections. 


ALL METAL. 


THE FACT 


roads is the best proof that the 


Is particularly adapted for Railway work. 
SEND FOR CATALOGUE No. 27. 


Room 413, 18 Cortlandt Street, NEW YORK. 


That it has been adopted by the Fitchburg, Boston & Albany, Pennsylvania and many other 


STANDARD THERMOMETER 


STANDARD THERMOMETER CoO., PEABODY, MASS. 


Room 422, John Hancock Building, BOSTON, 


| 


L 
} 
k 
N.Y 
: 
Pa. i 
‘ 
Mass. a 
| ES 
o. 4 
| | F 
ty.N.J | 3 
Se 
= 
re,Pa 
inery 
th. Co 
A 
rk. N.Y 
N.Y. 
rahova 
‘a. 
— 
oS 
— 
> 
i 
set. 
Ad 7” A 90 100 ‘no / 
sf 0 120 \ 
| 
10 2 
~ 


THE RAILROAD GAZETTE. 


Ww. DOANE, Prest. D. L, LYON, Sec’y. 


J. A. FAY & CO., 


CINCINNATI, O., U. S. A. 


CAN FURNISH 


Locomotive and Railway Shops 


¢ ¢ @ 


Car, 


Complete Equipments 


WORKING 


¢ 


ac 
CINO.USA 


No. 3 New Improved Hollow Chisel Car Mortiser. 
—AWARDED— 


“Grand Prix,” Universal Exposition, Paris, 1889, 


24 GOLD AND SILVER MEDALS AT 


Chicago Railway Exposition of 1883. upon Application. 


BLISS 


NO. 6 ADAMS ST., BROOKLYN, N. Y., 


OWNERS ALSO OF 


THE STILES & CO. 


Catalogues and 


Estimates Furnishea 


W.BLISS 
NO 


isi i | 
fit 


PRESSES, DROPHAMMERS, SHEARS AND DIES. 


BERRY *x ORTON CO,, 
ATLANTIC WORES, 
Twenty-Second above Arch St., PHILADELPHIA, PA, 


Machinery 
for Working 
Wood. 
Car Builders’ Tools a — 


Drawings and Estimates furnis 
Three Spindle{ Universal V es tical,Boring Maching apes rnished 


BEMENT, MILES & CO. 


PHILADELPHIA, PA., 


METALWORKING 
MACHINE TOOLS 


For Railroad Shops, Locomotive 
and Car Builders, Machine Shops, 
Steam Forges, Ship Yards, Boiler 
Shops, Bridge Works, etc. 

Steam Hammers for Working 
Iron or Steel. 


YORK OFFICE, EQUITABLE BUILDING. 


GEORGE PLACE, Agent. 


WOOD V ORKINC 


Large Special “PUNCHES” and “SHEARERS” 
for Bridge and Girder Work, Iron 
Buildings, etc., etc. 


Foot Screw and Drop. Also Cutting, 
Punching, Forming, Shearing 
Embossing, Coining 
and Drawing 


PRESSES 


OF ALL SIZES AND KINDS. 


DRAWING PRESSES and DIRS 


For Lanterns, Lamps, Tinware, 
Brass Goods, etc. 


MACHINE 


BRIDGETON, N. J., U.S. A,, 


Manufacturer of all kinds of Presses, Dies and other Tools 


for Sheet and Bar Metals, 


Please Send for their Illustrated Price Lists, describing 150 
kinds of Presses, Lathes, Rolls. Beaders, Trimmers, ete, 


viii Oct. 28,162 
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PATENT PORTABLE 
DRILLING 


This machine is used in fitting new or old cylinders to locomotive boilers. It will drill 
all the holes in smokeboxes and cylinder flanges necessary to hang one pair of cylinders at 
one setting of the machine ; it can be driven by hand or belt power. Very little time is 
required to set the machine, and, when once set, all the holes can be drilled and reamed 
parallel and concentric, without stopping to shift from one hole to another, the shifting 
being done by sliding the driving head in or out and swinging from one side to another. 
The machine can be set and all the holes drilled and reamed in five hours. 


For Circulars and Prices Address 


PEDRICK & AYER, 


1001 AND 1003 HAMILTON STREET, PHILADELPHIA, PA. 


sci Milling Machines 


DESIGNED AND BUILT. 


This Cutter, for milling straight surfaces, made any width, 


| diameter, and with any size bore, adapted to be used on mill- 


ing machines of all makes. 
Weight of 36 in. x 36 in. x 


. 8 foot miller, 22,000 Ibs. 


acl aiid Weight of 22 in. x 22 in. x 


aaead 5 feet miller, 10,000 Ibs. 
OFLOE We specify time in which 
4 we guarantee our machines 


PATENTED, DEC. 24, 1889. to mill a certain number of 
any piece which will goon machine. Get this specification 
and compare it with your time planing. 


THE INCERSOLL MILLING MACHINE CoO., 


ROCKFORD, ILL. 


SLAB MILLING MAGHINES 


From 22 in. square to 36 in. square to mill any required length. 


ORI ZONTAL BORING AND MILLING MACHINES. 


Patented Dec, 24, 1889. 


Especially adapted to 
milling Driving Boxes, 
Truck Boxes, Shoes, 
Wedges, Crossheads, 
Steam Chests, Connecting 
Rods, etc., etc. 


We make these Cutters for milling any shape. Send sketch 


of piece to be milled, and we will name price on cutters. 


——MANUFACTURERS OF—— 


~ Wood- Working Machinery. 
PLANERS FOR GAR WORKS A SPECIALTY. 


WRITE FOR CATALOGUE. 


BOSTON. NEW YORK. CHICAGO. 
WORKS. SOUTH BOSTON, MASS. 


CLONE 


Have Double Ratchet, Solid Frame, 

Adjustable Legs, Detachable Lever. 

Run Lightest, Make Strongest Blast & Last Longest. 
ALL DESIRABLE STYLES AND SIZES. 


Sold by Hardware and Machinery Dealers arpeaheee. 
Send for Catalogue of these and 


Hand & Power Blower, Blacksmith Drill Presses, ac. 
THE FOOS MFC. CO. SPRINCFIELD,OHIO. 


RICHARD DUDGEON, 
24 St., New 
Maker and Patentee of . 


Improved Hydraulic 


DRILL PRESS 


FOR THE 


RAILROAD SHOP. 


WRITE TO 


GOULD & EBERHARDT, Newark, N. J. 


PUNCHES, 
BOILER- 
TUBE EXPANDERS AND 
DIRECT-ACTING 
Steam Hammers. 
Communications by letter wil! 
receive prompt 


Jacke for 
Wheels or Crank Pins -+- 4 | 


to order 
TANGYE’S 


HYDRAULIC LIFTING 


A good, AC CK 

seg. or pushing in for | 

direction. The lever 

for pas it up, the | 

key lowers and stops it | 

n 


again ready for 
saving time and 4 


For Forcing Car 
Crank Pins, &c., &c. 


Hydraulic Jacks. 


INFERIOR TO NONE, 
Largest Variety. 


PORTABLE HYDRAULIC PUNCHES 


Various sizes made, | 
trom 4 tons to 200 tons, 


Joseph F. McCoy Co | 


26 Warren S8t., | 
NEW VORK. 


ACME IMIACHINERY 


CLEVELA ND, 
actur 


HOME BOLT & RIVET HEADERS 


Acme Binge Double Antomati Bat Outta Dee Adjustable Crank Pim Press. For Bridge and Beam Work. 
tting from in, to 6 in. diam. > 
he SEPARATE and Does, WATSON & STILLM AN, 
First Premium Oineinnati 210 East Forty-third Street, New York City. 


8, 
agents 
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— 
if 
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28 1x99 


A. J. SWEENEY & SON, WHEELING w. va. 


Punching and Shearing Machinery 


OF ALL DESCRIPTIONS. 


TRAVELING OVERHEAD CRANES, 


HEAVY CASTINGS OF ALL KINDS. 


Main Office After Jan. 1, 1893, at | HARVEY, COOK COUNTY, ILL. 
CORRESPONDENCE SOLICITED. 


The advantages of the Gorham eieaatiteel 
Gate are briefly as follows: 


GORHAM 


In order to introduce this Gate the Com. 
pany is prepared to make the following 


few: fark, .and con PNEUM CROSSING GATE. oe railroad or responsible firm it will fur. 


be easily understood and operated by any gateman. 

2. Jt will adapt itself to any street crossing, and| 
can be operated from any desired position, distance or 
height. 

3. We guarantee that it will not freeze up. 


ROOKERY 


CHICAGO, ILL. 


| nish or-erect a complete set of their Gates upon a six 
| months’ trial, <All the railroad is required to do js 

| to prepare the necessary foundations. If at the end 
lof the time agreed upon the Gorham Crossing Gat. 
| does not give complete satisfaction it will be at once 


a removed, and any outlay incurred in preparation of 
4. Expense of repairs is reduced to a mini- Correspondence Requested and Price Lists Sent Upon |foundation returned, All we ask is @ fair and 
mum, | Application. impartial trial. 


Morse Twist Drill & Mch. Co. 


Established 1864. 


New Bedford, Mass. 
Manufacturers of Drills 


Beach 


Chucks, 
Cutters, 


for Metal or Wood 


Reamers, 


Crinding 
Machines, 
and Special Tools. 


MORSE 
TWIST DRILL & MACHINE CO 


MANUFACTURERS OF 
Patent Machine Relieved Nut and 
Hand Taps, 

Suitable for use in Railroad, Oar and Loco. 
motive shops. We keep in stock a 
full line of U, 8. or Franklin-Insti. 
tute Standard Taps ; also, y 
and Whitworth 

also Pipe Taps, Pire 
Reamers and Pipes 
Stocks, Dies, and 


% 
MANNING, MAXWELL & MOORE, 


SOLE SELLING AGENTS, 


111 LIBERTY STREET 
NEW YORK. 


ALL 


i 


Cooper 


BURLING: sul 


Pipe- Threading | & Cutting Tools 


OF ALL DESCRIPTIONS. 


Steam-Fittings & Brass Work. 


4 Write for Catalogue showing the most com- 
plete line of }-in. to 16-in. for Hand, Belt, Engine 


vm” and with Electric Motor Attachment. We can 
Bolt-Threading Attachment for this 
Machine. 


HANDLING RAILWAY SUPPLIES.” 


An exhaustive treatise on oom urchase, receipt, inspection, storage, disbursement and use 
of railway material. Also et on the 


“REQUISITIONS OF RAILWAYS,” 


bracing rules and tions intended to prevent excessive purchases or the necsieaeaiiais 
br Pundue stores either at a onan os or upon a line as a whole. These books do not treat of accounts, 
but of the principles that must be observed by a company in order to prevent improper prac 
tice, extravagance and waste in its material accounts. 
By MARSHALL M. KIRKMAN 


Published and for Sale by THE RAILROAD GAZETTE, 73 Broadway, N. ¥. 


The ale Co. 


Double, Single, 
Angle-Bar, Gang, 
Horizontal, T 
Boiler, Spacing, 
Gate, Multiple, 
Belt and Steam- 

Driven 
Punches 
& Shears. 


5 Over 300 Sizes. 
Bow 


E CLAIM and 
KNOW that we 


system. Cheap, reli- 
m able. Fully protects 
life and property. In 


successful operatior 
on Erie lines west of 


Salamanca. 


Road-Master’s Assistant and Section-Masters Guide 
By Wa, 8. HUNTINGTON. 
Revised and enlarged by Chas, Latimer, Chief Engineer, A. & G. W.R. R., 300 pages, 50 illus’ 


trations. Price. §1,50, THE RAILROAD GAZETTE, 73 BROADWAY, N. ¥. 


— 


q 
SS 
%, } 
WIRE PODE | LAIDLAW G&G DUNN CoO. 
| 
JARECKI MFC. CO., Ltd., Erie, Pa. 2 & 


ation 


t of 


illus’ 
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STEEL SURFACE CATT 


——MANUFACTURED BY—— 


For Testimonials, Prices, Etc., Address 


HOISTING ENCINES. 


apy Power and Style, SINGLE 
DOUBLE CYLINDER, 
wto improved patent friction 
drums especialy sdapted for all 
classes of work. Single and 
Double Drum, friction and direct 
geared, link motion MINING En- 
gines, Four, six and eight us opool, 
clu pro- 

ling BEI DGE 
— . Double cylin- 

er, double friction 
drum DOCE 


LE GUARDS 


Engines, Quick motion, friction geared COAL 
ING Engines, Powerful com pound geared and friction 
geared QUARRY Engines, WITH OR WITHOUT 
BOILERS. Any amoant of reserence given, 
Established 1870, 

J. 8, MUNDY, 20-34 Prospect St. Newark N. P| 


DRAWING AND ENGRAVING 

The Railroad Gazette, finding it necessary to 

increase its facilities for execuung ite own en 
gravings, is now prepared to fill orders fo 

ACCURATE 
ARTISTIC 
ORAWINGS AND 
ENQRAVINGS 


of all kinds working either from objects, pho o- 
blue prints or aketchen. 
ADDRESS 


“0681 SI AING 


BUSH CATTLE €4UARD CO., Kalamazoo, Mich.) cazerré. 73 roadway.W.¥ 


| N. B.—-If you are looking for a Stéck Guard that combines all the essential parts ofa good Guard, i. e., More 
Material, Careful Construction, Efficiency, Strength, Durability, and ata Comparatively Lower Cost than 
any other Metal Guard, send for Descriptive Circulars of Merr P s Patent Stee! Stock Cuard. 


MERRILIL-STEVENS MF’G. CoO., NILES, ‘MICH. 


THE 


PRICE RAIL JOINTS. 


—-OFFERED BY THE— 


PRICE RAILWAY APPLIANCE CO. 


AVOIDING the LEVERAGE of the Usual SPLICE BARS. 


(Covered by Several Applications in the Patent Office.) 


These RAIL JOINTS can be made to fit any section or 
weight of rail to order, and will probably ESCAPE THE 
BREAKACE of the SPLICE BARS. 

They are THE DOUBLE CIRDER JOINT, THE SPOKE 
JOINT and THE RIBBED TRUSS JOINT. 


THE DOUBLE CIRDER JOINT 


For a Remarkab'e TEST of This Joint, See The Railroad 
Gazette of October 14, 


ENGINEERS, PURCHASING AGENTS and SU 
PERVISORS desirous of testing these Joints upon 
their own track will please address for further in- 
formation 


We use the “Duncan” Steel Stay-Guard and the “ Australian” Stretoher-Pastener. 
B kl g H Contractorsand Bulid- BAILWAY FENCES, TELE- 
& MOUSE, “ers of all kinds of GHAPH and TELEPHONE LINES. 
1159 The Rookery, CHICAGO. 


Kalamazoo Railroad Velocipede & Car Co,, 


KALAMAZOO, MICH., U.S. A., 
MANUFACTURERS OF 
Different Scyles of Steel Velocipedes. Iron and Steel-W heeled Push Cars. 
Steel-W heeled Hand Cars. Pit or Mining Cars. 
Rail or Construction Cars. Sugar-Cane Cars. 
Hand and Steam Inspection Cars. } Steel Surface Cattle Guards. 


Our New All-Steel Hand Car Wheel Stands 20 Tons Fressure 


sEND BEARING ON HUB. 
a Turned over Flange. Steel Tires, 
1892 rolled perfectiy-smooth 
CATALOGUE. and cylindrical, 


OONFORM TO M. 0. B. STANDARD! 


JAMES M. PRICEH, 
125 South Fifth Street, Philadelphia, Pa. 


ESTABLISHED 


GEO. J. BURKHARDT'S SONS 


(Successors to GEO. J. BURKHARDT & CO. 
B'actory: 
NORTH BROAD, BELOW OAMBRIA ST 
Near Germantown Junction Station, 
Pennsylvania Railroad. 


Down Town Office. 
oO. 240 CHESTNUT 
Phfiadelphia, Pa. 


CEDAR TANKS 


FOR WATER STATIONS, 


From 1000 to 100000 Gallons Oavacity 


A leng experience has shown that 
CEDAR is the best material for Water 
Tanks, being more than twice as dur- 
able as Pifie, and cam be furnished by 
us at about the same cost. 


One of the most 
effective and eco- 
nomical improve- 
ments ever made for 


car trucks. 


Sanepte Free, 


BOTTOM VIEW OF UPPER OR ANTI-FRICTION BEARING. 


CAR TRUCK SUPPLY CO., 
1007 Monadnock Building, CHICAGO. | 


The Car-Builders’ Dictionary. 


BY A COMMITTEE OF THE MASTER CAR-BUILDERS' ASBOCIATION. 
Revised by A. M. Wevineron, ©. E. 

The revised edition of 1885 is doubled in size and contaias nearly three times as many engrav 
ings as were in the first edition. It has 2.188 engravings, including exact drawings of ‘American 
Cars of every descri . and of the different kinds of Trucks, Wheels. Brakes, Couplings, Seats, 
Lames, Heaters, and all 1 Car Furnishings in general use, in the minutest detail. All the detail 
drawings are made to scale, and each engraying is eoriefly described under the definition of its 
came. All terms in use in Car-Building are defined, and a vocabulary of the leading terms 
used in English Railway Carriage and Wagon Construction is added. Price, $3.00. 

PUBLISHED AND FOR SALE BY THE RAILROAD GAZETTE 73 BROADWAY, N. Y. 
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FINANCIAL. 


RAILROAD FINANCE. 


STOCKS, BONDS AND LOANS, 
CONSTRUCTION, MATERIAL AND 
EQUIPMENT, STREET RAILROADS, | 
MUNICIPAL BONDS, 
INDUSTRIAL ‘UNDERTAKINGS, ETC. 


EDWARD MORTON & CO, 


53 Broapway, 
NEW YORK. 


Industrial, Manufacturing, 
and Uncurrent 


SECURITIES DEALT IN. 


WORDEN & FANSHAWE, 


9 WALL ST.. NEW- YORE. 


$40,000,000 


he Patent in 1891. 
= invention may te valuable. You should 


tadvlee Address for full and in- 


w. co., 
Bolicitors of Patents, 
Pacific Bidg.. 622 F St. N 
Mention this paper. Washington, D.C. 


GODEFFROY & HOW, 
RAILWAY BUILDERS. 


Financial negotiations in connection with rail- 
way construction a specialty. 


A. E, GODEFFROY. FRaNcIs How 
45 Broadway, New York. 


THE LEHIGH VALLEY 
Works, Perth Amboy, N. J. - 
Office, Washington S8t., So. of Gap, Jersey City, N. J. 
H. STANLEY Pres. WALTER G. Bere, Engr. 
MER, Supt. 

Lumber, Piling and “Ties, crepeoted with DEAD 
OIL OF COAL TAR. Yreosoted timber furnish: d. 
‘ 406,000 ft. B. month. Cylinders 

Direct water 4 rail communication. 


NEBRASKA FARM LANDS. 


yx your address, and and that of your friends 
te P. 8. EUSTIS, General Passenger Agent C. 
BL, & & R. R., for a free pamphlet descriptive 
of the farm lands of Nebraska. 

This state produced in one year three hun 
dred million bushels of corn, besides other 
grain, fruit and live stock 


BUSY MEN 


will travel via the route that gives them 
he best service. What can equal the 

lendid time made by the Chicago, 
Rock Island & Pacific Ry. in a trip from 
~— to Denver. Just think! You 
can leave Chicago on the 
Great Rock Island Route, 
Big 5, at 10 p. m., and 
arrive at Denver at 7:40 a, 


m., second morning. This 
takes you away from 
business but one day to 
make this eleven hundred 


mile journey. You have a full day in 
Denver, and leaving on the 


World’s Fair Special, 
the “* Rock Island ’ No. 6, at 8.10 p. m., 
arrive at Chicago at 7:45 a. m., second 
morning. This takes you from business 
for the whole trip but three days, and 
you have had 

One Whole Day at Denver. 
Remember this when figuring on atrip West . 


JOHN SEBASTIAN, 
Gen. Ticket and Pass, Agt., 


Chicago, Ill, 


There is a wide difference between a piano that is not 
right in any one essential and one that is 
respects, particularly in tone, touch, and durability. 
apart you may not notice the difference. 


ing in essentials or compare it 


and then the difference will be 
about it is this: 


ible. It is true. Why? 


with 


apparent. The strange thing 


You are sure to be asked nearly as much 
for the cheaper as for the better piano. 


This seems incred- 


Do you want a new piano? Do you want to exchange an old 


square piano or organ for a 
want your name and address, 


new upright? If you do, we 


To get them we will send you 


free the ‘‘ College Album of Vocal and Instrumental Music by 
Standard Composers” if you will mention where this adver- 
tisement was seen and inclose a two-cent stamp for postage. 


THE JOHN CHURCH CO., CINCINNATI, OHIO. 


MAIR & LEWIS, 


General Contractors, 


No. 18 BROADWAY, NEW YORK, 
GEO. C. MAC GREGOR, ‘Engineer. 


Heavy Timber Work a Specialty, 


Preliminary Reports and Locations Made 


CAR-BUILDERS’ 


DICTIONARY. 


PRICE, 83S PER COPY. 


PUBLISHED AND 


THE RAILROAD GAZETTE, 


FOR SALE BY 


73 Broadway, New YVork. 


STANDARD DRAWINGS, on Card Board, Car Axle Jonrnal-bearing: Journa) anc 
THE RAILROAD GAZETTE, 73 BROADWAY, N. Y. 


Pedestal. Price. 20 cente each 


Charles Paine & Sons 
Consulting and Civil Engineers, 


71 Broadway, New York City. 
R | 
dl Equipment, 
Water Supply. 
Terminal Yards 
Signals, 


Electric Appliances. 


Preliminary Surveys, 
Location, 
Construction, 


Improvement of Villages and Estates. 


D. L. BARNES, 
Mechanical and Consulting 


Engineer. 


SPECIALTY: RAILWAY and LOOCO-| 
MOTIVE WORK. 


Marine and land engine tests made at short 
notice. Recent and scientific methods used in 
all work. 

The completion of inventions to practical ap- 
plication, including specifications and est - 
mates, forwarded by new methods. 


73 BROADWAY, NEW YORK, and 


Rookery Building, Chicago, Ll. 


is the title of an attractive and highly 
interesting book issued by the Passenger 


Department o1 the Kansas City, Ft. Scott | 


& Memphis R. R. Co. The book pertains 
entirely to fruit-raising in that great 
fruit belt of America, the southern slope 
of the Ozarks, and will prove of value 
not only to fruit-growers, hut to every 
farmer and home-seeker in other States, 
looking for a farm and home. 

The book will be mailed free. Ad- 
dress, 


J. E. LOCKWOOD, 
Kansas City, Mo 


SUNDAY SERVICE. 


On Sunday, May 22d, the Wisconsin Central | 
Jines will resume its popular train service , 


between Chicago, Waukesha and the Lake 
Region. Trains will leave the Grand Centaal 
Passenger Station, for Lake Villa (Fox Lake), 
Antioch, Mukwonago and Waukesha at 8:30 
A. M., Sunday, arriving at Lake Villa 10:33 a. 
m., Antioch 10:40 a. M.. Mukwonago 11:40 a. 
and Waukesha 11:49 A. M. 
Waukesha 4:45 P. M.. Mukwonago 5:05 P. M., 
Antioch 6:18 Pp. M., Lake Villa 6:30 Pp. M., artiv- 


| ing at Chicago8:45Pr.m. For the accommoda- 


tion of excursionists de siring to r:main in the 
ceuntry over Sunday The Business Man’s 
Special” will again be placed in service. This 
train will leave Waukesha at 5:30 a. M., arriv- 
ing at Chicago at 8:50 a. M For tic kets, time | 
tables and pamphle ts apply to GEO. K. 
THOMPSON, City Passenger & Ticket ‘Agent, | 
Chicago, Il. Or to JAS. C. POND, Gen 
Passenger & Ticket Agent, — iu. 


right in all 
Viewed 
Buy the one lack- 


teturning leave | 


“ The Great Industrial Review.’ 


TNE, 
Engineering 


agazine. 


| A high-class, beautifully iustrated monthly 


like THe CenTUuRY and HARPER'S, but devoted 
exclusively to engineering affairs. It covers 
the entire field of industry, and, besides nin: 
special departments and a monthly index to 
all technical literature, each number contain. 
ten leading articles by distinguished author 
ties upon topics that are uppermost in publi 
interest the current (Uctober) number is on+ 
of great value,and most varied interest, ein 
bracing 
Industrial Development of the South. 
Richard H. Edmonds, 
Shall the Professions Be Regulated. 
*rofessor N.S. Shaler 
Bridge-Building in America. 
Illustrated T. Kennard Thomson, C. F 
Industrial Decadence in Germany 
James C. Bayles, Ph. 5... M. E 
The Copper Region of Michigan. 
Illustrated. Frank B. Phelps. 
How We Can Guard Against Cholera. 
George F. Shrady, A. M., M.D 
Interior Fireproof Construction. 
Tilustrated. John M. Carrer« 
The Phosphate Industry of Florida. 
Illustrated. Floyd B. Wilson. 
How Electricity Is Measured. 
Herbert Laws Webb. 
Reciprocity with Canada. Erastus Wiman 
Colonel E. C. Smeed and His Work. 
General Herman Haupt 
EDITORIAL DEPARTMENTS: 
“Electricity.” Franklin L Pope; “Mechan 
ics, Frederic R Hutton; Arc hitecture,’ 
Barr Ferree, “Civil Engineering,’ Graham 
Gribble; “Mining and Metallurgy,” Albert 
Williams, Jr.; “Machine Shop Notes,” Albert 
D. Pentz 
Comment and Criticism. 
‘Current Technical Literature.” 


It is unique amoug industrial periodicals. 
There is plenty of it, it is admirably illus 
trated, so its technical index should make it 
invaluable to all practical men.— Review 
Reviews. 

It has not only madean unprecedented head 
way in the technical literature of the United 
States, but has developed a strength and in 
fluence both in Europe and Australia as to 
make its circulation in these countries a mat 
ter of international interest. In this sense it 
has added new value to its services and done 
not a little in placing American thought and 
progress in the forefront of an industrial age. 
— Age of Steel, = 

25c.a number; $3 a year. All newsstands 
or by mail. Send for a sample copy (free), and 
mention this paper 


The Engineering Magazine Co., 
WoRLD BuILpIne, New 


the saddles of 


locomotive cylinder 


Portable Drill, as 


Hilustrated 
Catalogue of 


Send for New 
Machine Tools. 


JAMES T. HALSEY 
26th and Callowh’ll Sts., PHILADELPHIA 


The Royal Blue Line. 


| What an Emineot Railroader thinks of it 


“AMONG THE OZARKS” 


Those who have used the Royal Blue 
Line between Philadelphiaand New York 
well know that that line is deservedly 
accredited as being the fimest piece of 
railroad in the country; that its coaches 
are the most magnificent and that its 
trains run more smoothly and are the 
fastest in the world. Tothose, however, 
who have never used the Royal Biue Line 
the followingabstract from a letter written 
by an eminent railroad authority to a 
gentleman connected with the Reading 
Railréad System will doubtless prove in- 
teresting. After the usual formal greet- 
ings, the letter reads: “I have just taken 
my first ride on the Reading, having come 
over from New York this morning on 
your 11:30 a. m. Royal Blue Line train, 
and eannot refrain from congr: atulating 
you on being connected-with so superb a 
railroad. We made mile after mile in just 
50 seconds, abd the train ran as smopthiy 
as though not exceeding ten, miles ‘per 
hour. the appointments were first-class, 
and Inever had a better dinner or one 
better served on any dining car.” 

Commendation from the source whence 
this came must have been particularl 
the Reading Railroad off. 

ials. It has always been the aim ofthe 
present Reading management to provide 
the very best ‘for its patrons, and the ser- 
vice on the Royal Blue Line, as well as on 
other portions of the System, is conclusive 
evidence of success in that direction. 
Chat the discriminating public appreciate 
these efforts, and recognize the fact that 
the Royal Blue Line trains are as adver- 
tised, the finest, fastest and safest in the 
world, is evidenced by the constantly in- 
| creasing business on that Line. 


CAR-BUILDERS’ DICTIONARY, 


Prices $3 a copy. 
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Oct. 28, 1892) 


Published Kvery Friday at 


73 Broadway, N. ¥. 


64.20 PER YEAR TO UNITED STaTEs AND CanaDA. 
6.08 “ Forgien OounTrizs. 
ix press money orders, or drafts, or P.O. orders 
or registered letters should be made to the order 
of (he RaILeoaD GAZETTE. 


New YORK, Oct. 20, 1892. 
e annual meeting of stockholders of The 
vad Gazette for the election of three di- 
sand for the transaction of such other 
ess as may come before the meeting, will 
d at No. 73 Broadway, New York, Noy. 
at 3 o'clock. 


DanieL D. Waves, Asst. Secy. 


NOTICE OF ANNUAL MEETING, 


annual meeting of the stockholders of 
. E. WATERMAN COMPANY for the 
on of directors for the ensuing year and 
e transaction of such other business as 
properly come before the meeting, will 
eld at the office of the company, No, 157 
Broadway, in the city of New York on the 
h day of November, 1892, at three o’clock 
afternoon, Transfer books will close 
e fifth day of November and will open on 
fteenth day of November, 1892. 

Dated 20th October, 1892. 

H. J. CANDEER, 
Secretary. 
EMPLOYMENT. 

\ CIVIL ENGINEER WANTS A 
L position on railroad or harbor work; is 
ex enced, is steady, has good references, 
and spe iks and writes Spanish. Address H. 
V.. Railroad Gazette. 

RAILROAD MAN, 32 YEARS OLD, 
I who has been office boy, operator, dis- 

her and trainmaster, has just ventguee 

,tter position. He would like to take 


Division, as Superintendent, 
something less. Address P., Railroad Gazette 


WANTED AND FOR SALE. 
FOR SALE, 


second-hand Brooks locomotive, with | THOMAS APPLETON, 


{drivers, 42 in. diameter; 4-wheel, front, pony 


k; &wheel tender; gauge 36in.; weight, 
rking order, 15 tons. In good condition 
i re eady for immediate delivery at Kinzua, 


e want second-hand rails fit for relaying; 
1 have any for sale write us. 
ROBINSON & ORR, 
419 Wood St., 


roR 


v0 Marion Steam Shovels, 100 Dump Cars, 3 
motives, Ballast unloader, Rails 30 and 60 
order to relay, Hoisting Engines, Road 

f rs, Pumps, Crushers, Boilers, Condensers, 
pressors, Tanksall sizes, Drills, Scrapers, 
Dredges, Pile Drivers, four million gallon com- 


SATE. 


i Duplex Pump, Contractors’ Tools second 
hand in good order, Ice Machinery and Water 
Purifers, W.S. MIDDLETO 


52 John Street, New York. 
FOR SALE. 


e combination passenger and baggage car 
ind (wo passenger coaches—standard gauge; 
pped with Westinghouse brakes; nearly 
immediate delivery. 
lwo open cxcur-ion care, seating 85, for sale 
a DArgaih 


HUMPHREYS & SAYCE, 


10 WALL ST., NEW YORK. 
FOR SALE. 


\) tons 30-Ib. steel T-rails and angle bars in 
excellent condition; Western delivery. 


D: E. CARRISON & CO., 


tailway Equipment, 


St. Louis, Mo. 
YELAYING RATLS FOR SALE, 


( ‘heap —3,000 tons Lron Tees with fasten- 
from 28 to 56 pounds, deliveries Septem- 


id October. 200 tons of 52-pound Johnson 
er Rails. Inthe market to buy old rail 
va vaterial. L. K. HIRSUil, 449 Rookery, 


ago, Lil. 
\ ’ ANTED—A LOAN TO COMPLETE 
a railroad, on securities as collateral. 

ress CONTRACTOR, Railroad Gazette 


\ ’TANTED—TO FORM A SYNDI- 

cate to complete a railroad through 

Address SYN DIC ATE, 
3 Broadway, N. Y. 


\ 7. ANTED TO RECEIVE PRO- 
pos - for 6,000 chestnut ties to be de- 


red near Utica before November 10th. 
FREDERIC e CULVER, 80 Broadway, N. Y. 


timbered section. 
Railroad Gazette, 7 


ESTABLISHED 1820, 


PATENT TRANSITS 
YOUNG & SONS, 
Engineering Instrumeat Makers, 
43 Norts SsverTs STREET, 
Philadelphia. 
Tapes, Chains, Draughting In- 


struments. Catalogues on appili- 
cation 


but would take | 


Pittsburgh, Pa. 505 RIALTO BU ILDING. 
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THE NATIONAL AGENCY | @ 


FURNISHES MANUFACTURERS WITH 


QUEEN & CO. ry PHILADELPHIA. 


Chemists, Civil or Mining Engineers’ 
FREE OF ALL EXPENSE. 
Address 1015 Arch St., Phila., for our pamphlet | 


Engineering Employment Bureau, 
8 GRANGER BLOOK, SYRACUSE, N. Y., 
Furnishes Employers with Engineers, Su- 
perintendents, Chemists and 
Draftsmen. 
number of reliable men constantly on 
file. rom pt— H onest— Experienced . 


No Charge to Employers. 


TEE AND STREET 
Bars, TRACK 
BOLTs axp Nuts, 
R. R, SPIKES. 


~ Froes, 
WITCHES AN 


. KINDs. 


SHOEMAKER, 
Railroad Supplies 
re and Equipment. 


SHEET [RON AND STEEL, 146 BROADWAY, 
CORRUGATED IRoN. NEW YORK. 
STEAM SHOVELS, = 
BaLLast UNLOADERS, BEAMS, CHANNELS, ANGLES 
AND STEAM CRANES. TEES AND ODD SECTIONS. 


VAILE & YOUNG'S 


Patent Metallic Skylights 


Without Putty. 
Construction 
adapted to ail 
forms and styles of 
Skylights. Thou- 
sands of feet in use 
have proved its su- 
riority. Particu- 
ly adapted for 
Depots, Mills, Fac 
tories, etc., where 
large and continu 
ous lights are re- 


AND STEEL AXLES, 
Cak Truck 
Inon TURN 
UCKLES, LINKS AND 
PINS AND CAR 
COUPLERS. 


uired. Send for 
lustrated Cata- 
Har Size. logue. 


216 N. Calwert St., Baltimore, Mid. 


General Engineering and Architectural Work. 


SPECIALTIES: Railway Terminals, Switching 
Yards, Passenger Stations, Freight Depots, 
Coal and Ore aan, eee Houses, Machine 

Shops, Foundries, e' 
CHICAGO, ILL 


CEO. L. FOWLER, 
Mechanical Hngineer, 


53 Broadway, New York. 


Special attention given to Designing. Test- 
are tructing Railroad Machinery and 


Sole Agent a Hale's Locomotive Ashpan. 


J. JAMES R. CROES, 
M. Am. Soc. C. E.; M. Inst. C. E., 
13 William Street, New York City, 
CONSULTING ENGINEER. 
Examinations and Reports made on Projects 
for Water Supply and Sewerage of Towns, 
Rapid Transit and River Improvements. 


Plans and Specifications ~ and Work 
of Construction 4 


J. A. L. WADDELL, 
Consulting Bridge Engineer. 


Superstructure, Substructure, Borings, Train 
Sheds, Designs, Estimates and Superintend- 
ence. Expert Examination of Old Structures. 
Keith & Perry Bidg., Kansas (ity. Mo. 
Branch Office, Room 945 “The Rookery,” 
Chicago, Lil. 
Member Am. Soc. Civil Engineers. 
Member Am. Inst. Mining Engineers. 
Associate Am. Inst. Electrica! 
FREDERICK H. SMITH, 
ineer & Geologist, Bridge Engineer 
227 EK. German St.. Baltimore, 


BOLT CUTTERS 


w-Ou ines 
HOWARD IRON WORKS BU FFALA, N. Y. 
Established 1845. | 


WE HAYE IN STOCK 


One 16 x 24 in. Standard jGauge Road 
Engine. 

One 15 x 20 in. Standard Gauge Shifting 
Engine. 

One 7 x 12 in. Three-Foot Gauge Saddle 
Tank Engine. 

Hoisting Engines and Machinery and 
Contractors’ Outfits. 


THOMAS CARLIN’S SONS, 


Allegheny, Pa. 


BINDING. 


subscribers can exchang 
complete files for any year for bound volumes 
of the same vear on payment of the cost of 
binding, which is $2. 

The binding is good. 

If files are not complete, the missing numbers 
can usually be supplied, at this ice, at 10 
cents each. 

Sound volumes supplied at $6 each. 
dress The Railroad Gazette, 73 Broadway, N.Y 


diameters, as desired. Shifting center. 
plete with box and tripod and usual acces- 
sories. PRICK, $110. 


MANUFACTURERS OF 


Engineers’, Surveyors’ and 
Draughtsmen’s Supplies. 


Improved Complete Engineers’ Transit. 


Power of telescope, 24 diam. Com 


und 
long centers. Two outside verniers. ve-in. 
needle, 
and tangent andthe usual a Com- 
plete wit 


Level to telescope, are, 
box and tripod. PRICE, 180. 


ENGINEERS’ PLAIN TRANSIT, 


Same as above, without level, arc or clamp 


and tangent. PRICK, $150. 


Improved Engineers’ Wye Level. 


Telescope, 18 or 2 in. Power, 40 or 50 


Com- 


Any of these instruments sent on approval, 
with to return if not satisfactory. 


VARNISH MAKERS. 
NEWARK, N. J. 


Railway Varnishes and 
Surfacers 


A SPECIALTY. 


CHARLES H. 


TRADE MARK. 


BRIGHTLY. 


Late of HELLER & BRIGHILY, 


MANUFACTURER OF 


Mathematical, Engineering and Surveying’ 
INSTRUMENTS. 


Germantown Junction, P. R. R. 


16th St. Station, P. & R. KR. R. 


PHILADELPHIA, PA. 


§. HELLER 


TRADING AS 


(ESTABLISHED 1870.) 


HELLER & BRIGHTLY, 


MANUFACTURERS OF 


ENGINEERING, MINING AND SURVEYING 


INSTRUMENTS, 
Cor. SPRING GARDEN STREET and RIDGE AVENUE, 
PHILADELPHI(, PA. 


HAYES TUBE EXPANDER. 


TRIPLE EXPANSION 


BY ROLLER PROCESS 
Makes the Best Setting. 
Recommended by U. 8S. Government. 


HAYES TOOL Co., 
41 & 43 CROSS ST. 
PORTLAND, MAINE. 


TABLES OF AREAS 


—OoF— 


Right-Angled Triangles 


(Slopes of 44:1 to 4: b, 
By JNO. McGEE, ©. E. 
Prepared to facilitate calculations of end 

areas of prismoids of earthwork where the 
lateral slope is irregular. Economizes labor 
and insures accuracy . 

FLEXIBLE Cover. PRICE, 25 CENTS. 

THE RAILROAD GAZETTE 

78 Broadway. New York. 


AMERICAN PRACTICE 


—IN— 


BLOCK SIGNALING. 


With Descriptions and Drawings 
of the Different Systems in Use on 
Ralliroads in the U nited States. 


This is a handsomely pines, elegantly 
bound volume, 7% in. x 9 in. t describes 
clearly the Simple Block System, single Track- 
Blocking Sykes’ System, Automatic Clock 
work Track-Circuit Signals and the Electro- 
Pneu-matic Track-Circuit System. 


It contains elaborately illustrated descrip- 
tions of i 7 system in use on the Pennsylvania, 
Boston & ‘Albany, F Fichburg and New York 
Central roads, and correct engraving and des 
criptions ofthe Westinghouse Pneumatic, the 
Hall Automatic and ack’s Automatic Sys- 
tome: and also of the Iliuminated Semaphore 

Parabolic Semaphore and the Stewart- 

Halt Train Order Signal. 


The book is designed to make the 
methods of block signaling clearly undérstood 
and to show the present development of the 
art on American railroads. 


PRICH 82.00 
Published and for Sale by 


[ke Railro ad Gagette, 73 Broadway N. Y 


[BAO-LINED JOURNAL BEARINGS AND BRASS CASTINGS 


SOMNTRAL BUILDING! 143 LIBERTY ST. N. ¥. 
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CASES. 


THE BUTLER DRAW-BAR ATTACHMENT COMPANY 


Guarantees Its Devices for One Year from Application Against Breakage. 


No pulling out of Couplers when YOKE Attachments are used. 
No lost or broken Springs when these devices are used, 
They have the fewest number of paris. 
They hold the draft timbers together. 
They require the least number of bolts and cost less to apply. 
Are being applied to more CARS than any other device on the market. 
Simplicity and Strength are thorougly combined in these attachments. 


THE BUTLER DRAW-BAR ATTACHMENT CO. Cleveland, Ohio. 
THOMSON’S = NEPTUNE ~ WATER METER 


SUPERIOR TO ALL OTHERS IN DESIGN, MATERIAL AND WORKMANSHIP. 
Aluminum Dials; Inclosed Gear Train; Non-Leaking Stuffing Box; Compact; Solid; Symmetrical. 


Also STEAM ENGINE INDICATORS, PLANIME TERS, Etc. 


(DESCRIPTIVE PAMPHLETS MAILED ON APPLICATION.) ADDRESS 


HYDRAULIC COMPANY, 


Temple Court Building, Nassau and Beekman Streets, New York City. 


JOHN THOMSON, President. E. L. ABBOTT, Vice-President. F. A. LOVECRAFT, Treasurer. 
THE RAILROAD GAZETTE | Elements of Railroading. 
By ( Patnet. 
series of thirieen essavs on * Burveys Drainage,” Keal Estate and Kec 


has more Railroad Officers as subscribers and readers than als\ Engine Houses Cars.” * Loccmotives.” Movement of P i, ms.” Shop 
reight avagement of Kn oy 6 bis »bably the ute boo 1 
other railroad papers combined. lts advertising rates are no | hed a is written by of m. lis shed d saul rs living. 
. ri Chief i G Su de d 
hegner those of papers saving less than hal} tis | peaking with authority, and ail torn can teat. thene with pleasure wed 
Price, $1.00. RALLROAD GAZETTE, 73 BROADWAY. N. ¥ 


GEO. A. BOYDEN, President. WM. WHITRIDGE, Treasurer. CHAS. B, MANN, Secretary. 


COMPANY, 


BALTIMORE, MD. U. S. A. 


MANUFACTURERS OF 


AUTOMATIC QUICK-ACTION AIR BRAKES 


FOR PASSENGER CARS, FREIGHT CARS AND TENDERS. 
ALSO DRIVER BRAKES AND AIR EQUIPMENT FOR ENGINES. 


The Entire Brake and Signal Apparatus /s Interchangeable with the Westinghouse 


OUB APPARATUS IS IN SUCCESSFUL OPERATION ON 45 ROADS. 


It PAYS FOR IISELFE. 


Telegraph Call 


AUTOMATIC ANSWER BACK 


MODEL OF 1892. 


ELECTRIC SECRET SERVICE COMPANY 


45 BROADWAY, NEW YORK. 
OC, P, MACKTE Gen, Man, 8, 8, BOGART, Gen, Agent J. W. LATTIG, Gen, Supt, 
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THE CLEVELAND FROG & CROSSING co] 
MANUFACTURERS OF LUCAS’ PATENT STEEL FILLED ENGINEERING ee) 
——FROGS AND CROSSINGS. NICE TOWN 
IMPROVED SPRING RAIL FROGS. PHILA, 
| 49 DEY ST. 


Improved Street Railroad Crossings, Split S witceves, Elevators, Conveyors, Manila Rope oe Transmissio mm Machinery, Ewart Detachable Link Belting Dodge 
tch Stands and Track Supplies in General. N. ®. BOWLER, President. hain, Howe O hain, etc 
GEO, C. LUCAS, Gen. Man. Office, 14 Winter St.. Cleveland. 0. Western Connection : LINK- BELT MACHINERY Co., Chicago, Iii. 


J. & D, LAKE CO., HORMELLSVILE 


MANUFACTURERS 
CLUTCH strongest and Best 


SCALES FOR TUBNOUTS A. GiEsELen. Gives graphically the frog number, | 
iength of lead and degree of curvature for turnouts from 3° to 42° 30’. Stiff curd board. 
pocket size. More convenient and certain than tables. Price, with full directions for use, | 


and UT-OFF to or heavy 

t d 

WRITE FOR ILLUSTRATED CIRCULAR. and quickly without jar. 


HINSON DRAW- "BAR ATTACHMENT, 06 The Rookery, Chicago, 


Pian View No. 1. Perspective. Sectional View No. 2. 


This Attachment is in Satisfactory Use on a Large Number of Cars and Adopted as Standard by a Number of Companies. 
For repairs on old cars we make a pattern with the holes to correspond with the ones now used in such cars, but for new work we prefer to furnish our standard . 
J. A. MINSON, Pr sident. Pp. M. REAGAN, Secretary. 


THE 


FOSTER 


FOSTER Pressure Regulator 
ws the Standard 


FOSTER| “alve (to-day on| 
FOSTER| “any Prominent 
FOSTER] Railroads, and on 
FOSTBRI aii the U. S. 


Cruzsers. zs the 


FOSTER Best all. round 
FOSTER! Valve. /t mever 


FOSTER | Svzcks,” because | 


FOSTER there ws no friction | 
FOSTER 


FOSTER | 274s. 
FOSTER| 2enent Satisfac- | 
FOSTER] /zon. Send for'| 
FOSTER | Lescripteve 
FOSTER] cular ana 
FOSTER Prints to: 


FOSTER ENGINEERING 


NEWARK, N. J. 


DETROIT LUBRICATOR CO.'S | 


STANDARD 


Locomotive Appliances, 
DP UBLE and TRIPLE | 
, SIGHT-FEED CYLINDER | 


AIR PUMP LUBRICATORS. | 


Garfield Injectors, 
Pendry Throttle Valve HM. WESTINGHOUSE, WM. LEE CHURCH. WALTER ©. KERR. ISAAC DAV4s. 
ROD AND GUIDE cUPE. 


Cy WESTINGHOUSE, CHURCH, KERR & CO, ENGINEERS. 


DETROIT, MICH. 
ENGINEER'S AND FPIREMAN’S NEW YORK, 17 Cortlandt Street. CHICAGO, 156 and 158 Lake Street. BOSTON, 620 Atlantic Avenue. 


ST. LOUIS, Commercial Building. PITTSBURGH, Westinghouse Building. KANSAS CITY, 1228 Union A venue 
AND 


Represented in PHILADELPHIA by M. R. MUCKLE, Jr., & CO., Drexel Building. 
MEMORANDUM ACCOUNT BOOK. 


DESIGNED AND COPYRIGHTED BY 
E. W. YATES, 
A pocket memorandum book with rubber 


tipped pencil attached, with calendar and 7 wy 
pages most conveniently arranged for the en 


WESTINGHOUSE ENGINES. 
THE COMPOUND AUTOMATIC ENCINE. 


The only Engine ever built which will give practically Uniform Economy under Widely Variable Loads, whether Condensing or Non condensing. 


THE STANDARD AUTOMATIC ENCINE. 
THE JUNIOR AUTOMATIC ENCINE. 
zineer or fireman to keep his own daily record 
of time and miles run, rate and amount earned; 


rico for individual expense secount each monts | THE RONEY MECHANICAL STOKER AND SMOKELESS FURNACE. 
COAL AND ASH HANDLING MACHINERY FOR LARGE PLANTS. 


od of checking with the timekeeper in case of 
disagreement. It lasts one year, and every 
engineer and fireman should haveone. Price 
50 cents eack ; $20.00 for fifty copies, or $95.00 : 


hundred. An agent wanted on each road, THE STEAM LOOP. For Separating and Returning Condensation and Primage. 


PUBLISHED AND FOR SALE BY 


Plants. Contractors for Subdivided Power Plants. Contractors for the Benevetiag 
RAILB OAD Power Pinpys for the Improvement of Economy, 
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The Brown Patent Bridge Tramway Hoisting and Conveying Apparatus, as Applied to the Lehigh Valley BR. BR. Co.°s Docks, Buffalo, &. ¥. 


Clear Span of Bridges, 180 feet. Cantilever Extension, 80;feet. Tramway Projection over Vessel, 36 feet. Height of Bridge at Front, 30 feet. Height of Bridge at Back Pier, 52 feet. 
BROow 
Unloads and handles 75 PER CENT. ofall iron ore received at the Lake Ports. Tt is the only system that properly handles coal with minimum breakage. Used by all large Railroad 


and Dock Companies. 


THE BROWN HOISTING & CONVEYING MACHINE CoO., Cleveland, O. 


Office and Works:. Foot of East 138th St. (Port Morris)) New York City- 


MANUFACTURERS OF 


REFRIGERATING MACHINES 


AND OF 
ANHYDROUS AMMONIA for the Same. 


Abou 400 Machines now in successful operation, some of them representing the largest machines ever built. Total Capacity about 20,000 Tons of Ice Per Day. 
Send for either Refriaerating or Ice Making Circulars. 


SPECIAL HOSE FOR STEAM HEATING cARs| THE BOYER 
WESTINGHOUSE AIR BRAKE Hose. | Spt Reconde 


Fully Guaranteed. Write for Prices and Samples. 


NEW YORK BELTING & PACKING CO., Limited. 


JOHN H. CHEEVER, Manager. 15 PARK ROW, NEW YORK 


STREET RAILWAY 
FEED WIRES AND CABLES 


HOMESTUDY OF 


MECHANICS. 


To commence, students 
only need to know how 
to read and write. 


Send for FREE Cir- 
cular to The Correspond- 
ence School of Mechanics, 


THE BEST IS THE WE BAOK UP OUR Scranton, Pa. | 
Important to Railroad Managers The only Recorder made that gives a 
OHEAPEST. GUARANTEES, Master |chart of the run that can be read at 


| 
| sight, and hus a DIAL INDICATOR carried 


SIBLEY’S | into the CAB so Engineer can see at a 
PERFECTION VALVE OIL. | Glance, apy time, what speed he is run 


| ning. 
More perfect lubrication insured, and entire Sa oes 
freedom guaranteed from meee of cylinders 


tnd dentructon of toam by fatty acid | Bover Rail 
WILLARD L. CANDEE, ta om THE OKONITE COMPANY, In exclusive use on 50 railroads. J 244 ay Spee Recader se 


H. DURANT CHEEVER, LIMITED, References and prices furnished upon appli | 
GEO. T. MANSON, Gen’l Supt. 13 PARK ROW, NEW YORK. cation. Ot. Louis, Me. Vas 


VICTOR COLLIAU, Make exclusive speciahy of the | 


FEED WIRES manufactured under the above Trade 
Mark are THE BEST IN THE MARKET. 


WE Manufacture of Valve and Signal O01) 
KA 7 DROPPED | for Railroad use. | 
SOLE | 
MANUFACTURER 

OF THE 


Method” Brand o (Limited), 
Plates, — FRANKLIN, 


improved Patent 
withdraw our Guarantee. J. SIBLEY 


HOT BLAST 


Colliau Cupola. 


PRESIDENT. 


‘The “‘ Gilbertson’s Old | SIGNAL OIL WORKS | 


FOR REASONS 


— 


APPLY TO 


MERCHANT & CO., 
PHILADELPHIA, PA. 


ADDRESS 


287 JEFEERSON AVE., 
Detroit, Mich. 


GRAPHITE PAINT. 


For Tin or Shingle Boofs) and Iron Work. 
It ls Absolutely Without an Equal. A tin roof well painted will not need repaint- 
ing for 10 to 15 years. If you need any paint it will pay you to send for circular. 
JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. 


and. Eureka Guarnted Rauckles 


BUFFALO Se 


Address 
Eureka Cast Stee/ 
Company, 
CHESTER, PA. 


for M. C. BR. Couplers 
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INDUSTRIAL WORKS, 


BAY CITY, MICH. 


WRECKING 


NEW YORK AGENCY 
OFFUTT & CO., 


Corner Chureh and Hector Streets. 


CHICAGO AGENCY 


L. M. SLACK, 
411 Phenix Bullding. 


PILE ORIV 


CRANES, 


STEAM SHOVELS, 


RAIL SAWS, 
TURN- TABLES, 
TRANSFER TABLES, 
ERS, FREIGHT CONVEYORS. 


CARS, 


One and One-half Vard Shovel. 


MARION STEAM SHOVEL COMPANY 


MANUFACTURERS OF 


BARNHARDT’S PATENT STEAM SHOVELS, WREOKING OARS AND DREDGES 
RAILROAD DITOHERS AND BALLAST UNLOADERS. 
teed to give entive 
tion, otherwise be re- 
turned at our ex 
For further 


Marion Steam Shovel Co.. 


595 West Centre Street 
MARION, O 

San Francisco Office: 

Gee, W. Barnhardt, 4 Sutter St. 


Barnhardt’s Patent Ballast Unioader. 


JOHN SOUTHER & CO. BOSTON, MASS. 


EXCLUSIVE MANUFACTURERS OF THE OTIS 


Patent Steam Excavators, 


WITH CHAPMAN'S IMPROVEMENTS AND DREDGES. 


DREDGES SHOVELS 


STEAM DREDGES. 
STEAM SHOVELS. 


|8GOOD DREDGE CO., 37 State Street, Albanv, N. Y- 
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STEAM EXCAVATOR AND DERRICK CAR 
Aside from Our Standards (Nos. 1 and 2) we Bulld ~~ of Special 
Design, or from any Drawings Furnish 


VULCAN IRON WORKS CO., 


TOLEDO, O., U.- 


GIANT EXCAVATOR.” 


The “ LI 
Wt. 20 tons; Especially well adapted for all contract 


Manufacturers of 


Cap. 1,500 k. 


Boiler Freuts and 
Railroad Castings 


Our “‘ CIANT”’ 


——¥FOR ALL PURPOSES. write tor  PACAYATOR, 
Bucyrus Steam Shovel & Dredge Co., Descriptive 10 tame 
BUCYRUS, OHIO. yards per day. 


LOCOMOTIVE STEAM GAUGE 


SPRINGS MADE FROM 


Special Seamless Drawn Tubing 


The ONLY Locomotive Steam Gauge made 
where the Movement, Springs and 
all Moving Parts are De- 
tached from the Back 
of the Case. 


Case Fitted with ow Pateni Elastic Packing Prevent 
Dust and Moisture from Entering Gauge. 


The Ashcroft Mfg. Co. 


Office, 111 Liberty Street. New Vork City. 


Factory, Bridgeport, Conn. 


Rock Drilling and | Air Compressing 


IV] ACHINERY 


FOR 
TUNNELS, QUARRIES, MINES, RAILROADS, 
And Wherever Ore and Rock are to be drilled and blasted. 


RAND DRILL CO., 


23 Park Place, - - - NEW YORK 


Branch Offices: Monadnock Bullding, Chicago: Ish- 
peming, Mich.; 1316 18th St., Denver; Sherbrooke, P. Q., 
Canada; Apartado 830, Mexico City. 


photo-engraved display sheets en- 


Recent Improvements in Air Compressors,” 
“ Recent Improvements in Rock Drills.” 


Mailed free to any one who will cut out this ad- 
vertisement and mail it to us with his name and 
address. 


BRANCH OFFICES: 
llia Queen Victoria St., Lonpon, E.C., Ene, 


U1-203 Congress St., Boston, Mass, 610.N. Fourth St., St. Louis, Mo. 


OC NOTICE. 


The Ingersoll-Sergeant Drill Co., 
Ho. 10 PARK PLAC, NEW YORK. 


100-104 W. Washington St., CHIvAwo, ILL, 


208 St. James St., MonTREAL, CAN. 
26S. Water St., CLEVELAND, O. 
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COMPOUND LOCOMOTIVE. 


The four-cylinder compound locomotive of the Vauclain plan may he 


said to have passed the period of introduction and experiment. The more 
conservative, who shrink from the care and possible expense involved in 
the earlier stages of development of a new design of locomotives, need no 
longer hesitate in order to allow others, better situated for experimenting, 


to work the compound question out to a conclusion. Repeated orders 


for locomotives of a particular pattern indicate conclusively that their 
performance is efficient and satisfactory. Following is a list of railroads which have repeated orders for \auclain compound 


locomotives : 


ROAD. First Order. Second Order. Third Order. Fourth Order. 


Bahia Extension Ry. (Brazil).................... 1 Freight 4 Freight 
( 6 Passenger 
1 Passenger 4 Freight 
pe OS) 3 Passenger 3 Freight 5 Freight 4 Passenger 
1 Passenger Passenger 
Western Minas Ry. “6 Freight | 2 Freight 4 Freight 
{ 6 Passenger | 2 Passenger 
New York, Lake Erie & Western R.R........... 1 Freight 5 Freight 
pr 2 Freight 2 Freight | 10 Freight 
Buffalo, Rochester & Pittsburgh Ry............ 2 Freight 4 Freicht | 
\ 2 Passenger 
5 Freight | (Experimenta!) 
Philadelphia & Reading R.R.... .............. 20 Freight 2 Passenger 4 Passenger 1 Freight 
1 Passenger 
Central BR. R. of New Jersey.................... 1 1 Freight 4 Passenger | 
5 Freight 10 Passenger 
Rie Grom@e By... 1 Passenger 8 Passenger 
Chieago & South Side Rapid Transit R. R...... 20 Passenger 25 Passenger 
5 Passenger 10 Passenger 
West Virginia Central Ry........ 1 Freight 1 Freight 
Cincinnati, New Orleans & Tex. Pac. Ry.......... 1 Passenger 2 Freight 


In addition to the above, orders aggregating seventy-eight locomotives, from thirty railroads, have been received by the 
manufacturers, Many of these have resulted from critical observation of the performance of locomotives of this type on 
other roads, 

Experience with compound locomotives which have been in service from one to two years does not indicate an appreci- 
able difference in the cost of repairs, as compared with similar single-expansion locomotives. The results obtained confirm the 
predictions previously published, that an economy of fuel of from 20 to 35 per cent. in freight service and from 16 to 26 per cent. 
in passenger service may be guaranteed, varying with the conditions of service. This not only involves less expenditure for coal, 
but less cost of handling and less labor in firing. The latter are of equal importance whether coal is cheap or dear. Furthermore, 
the consumption of water is less, the sedimentary deposit in the boiler is less, there is little or no eseape of cinders, and less 
noise attends the operation of compound locomotives. 


BURNHAM, WILLIAMS & CoO., 
Baldwin Locomotive Works, 


PHILADELPHIA, VU. S. A. 
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COLUMBIAN EXPOSITION 


THE RAILROAD GAZETTE. 


Hall Automatic Electric Block System on the 
Illinois Central Railroad. 


\ F TER the most thorough investigation ever made 


into the subject of block signals THE ILLINOIS 
ENTRAL RAILROAD COMPANY HAS ADOPTED THE 
ALL SYSTEM OF AUTOMATIC ELECTRIC SICNALS 
or the protection of their entire WORLD’S FAIR 
RAFFIC on their eight tracks from CHICAGO to 
RAND CROSSING and four tracks from GRAND 
-ROSSING to KENSINCTON. 


THE CHICAGO AND NORTHWESTERN RAILWAY 


OMPANY HAS ADOPTED THE HALL SYSTEM forthe 
lock signaling of their Galena, Milwaukee and Wis- 
onsin divisions, 87 miles of double track, 201 block 
isnals, and also providing protection for 188 
witches. 


THE HALL SIGNAL COMPANY, 


MELVILLE P. HALL, Secretary. 


ILL'|AM P. HALL, President. W. S. CILMORE, Treasurer. 
8. MARSH YOUNC, General Agent. Cc. W. BREWSTER, Sales Agent. 
HENRY BEZER, Mechanical Signal Engineer. A. J. WILSON, Sup’t Electrical Construction. 
W. W. SALMON, Signal Engineer. 


General Offices, 50 BROADWAY, NEW YORK. 
Western Office, 927 THE ROOKERY, CHICAGO, ILLS. 
115 THE AMES BUILDING, BOSTON. 
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CROSSING BELL SIGNALS 


Are being rapidly installed on all progressive road 
The. proper protection of highway crossings at} 


moderate cost is 


a problem that has long bee 


before railroad managers for solution. 


©) 


THE EXPENSE OF FLAG- 
MEN FOR BOTH NIGHT 
AND DAY SERVICE PLACES 
SUCH A SYSTEM OF PRO- 
TECTION BEYOND THE 
CONSIDERATION OF MANY 
ROADS. 


THE COST OF MAINTAIN. 
ING THE HALL CROSSING 
BELL SIGNALS IS INSIGNIF- 
ICANT. THE SERVICES OF 
ONE MAN ONLY BEING RE- 
QUIRED TO KEEP A GREAT 
NUMBER OF THESE APPLI- 
CATIONS IN PERFECT EFFI- 
CIENCY. 


RAILROAD MANAGERS wishing to make a tes 
of the merits of these signals are requested to notif 
us, when arrangements can be made with them for ? 
test of their reliability and economy. 


THE HALL SIGNAL COMPANY, 


50 Broadway, New York. 927 The Rookery, Chicago 
115 The Ames Building, Boston. 
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4 R. B. F. PEIRCE, President and General Manager. 


THE NATIONAL ELECTRIC HEADLIGHT COMPANY, 


INDIANAPOLIS, IND. 


(he only powerful headlight for locomotives that has stood the test of extensive use. 
rhe National Electric Headlight is now in operation on ten. roads, among which are: the Vandalia, the Cincinnati, Hamilton & Dayton; the indianapolis, Decatur & Western. 
ihe Queen & Crescent Route, the Monon, and the Chicago & Eastern Illinois. Every engineman{who has been behind one of these lights is enthusiastic infits praise. 


| 


| qd The National Electric Headlight is advantageously used on passenger and freight trains, on double and single track, It renders any obstacle plainly visible at sufficient distance 


stop a train, even when running at the highest rate of speed. An object like a horse or a cow can be seen half a mile, and a car or a Jarger object can be seen one mile or more. An engine ie, 
't ' nding a curve lights up the surrounding country to such an extent that there is little possibility of a collision. In other words, it makes daylight for the engineman for sufficient distance i 


ud to enable him to prevent collisions and deraiiments. ‘ al 
The National Electric Headlight is an arc light of 2,000 candle power, placed in an ordinary case of the usual style, with the ordinary reflector. It is run by a small dynamo placed Cs é 
nediately behind ee J. which is supplied —_ steam by a pipe from the cab. The engineman from his seat can instantly shut off or od on the steam, and thus extinguish or relight the 

la Dp, asdesired. hree years unvarying success in use. Bend for detailed testimony, full description ao terms. Tria! headlights furnished 


This device will not successfully 


This water purifier is now in use 


handle all waters, but there are and on trial on the following railroads: | geod al 
none that it will not improve. Ina Wisconsin Central. & | 
large majority it will demonstrate Great Northern. Sea 
great economy. Northern Pacific. et. 
. The apparatus can be made at rail- Atchison, Topeka & Santa Fe. | % Pee 
road shops at small expense. Baltimore’ & Ohio. 
4 A trial is solicited at our expense. Ww defer te each’ them. 
Out showing Purifier Applied to Locomotive. 
Office: 184 Van Ruren Street. CHICAGO, ILL.  Factorv: 43d St. & Stewart Ave. 
CHICAGO SPLICE BAR MILL. gts | 


New England Agents, OFFICE, 


“GREER” Rai i lebrated “SAMSON” B ee 
New GREER” Railroad Track Spike and the Celebrate ar. Raa 
Fourteen years’? unexampled success has demonstrated the fact that under all varieties of Rallroad Service they will prevent ** low joints,” battered rail hs he Eis 
ends, and in a remarkable degree withstand the test of breakage. More than 10,000,000 Bars in use on 160 different Rallroads, equivalent to 14.240 miles i eT: 
of track. 
| 


The ** Greer? Mallroad frack Spike Is the latest and best spike offered to the Rallroaa managements of this country and Great Britain. indestructible. 


hiseledge,itcuts; does not tear the wood 

" \ holding power of from one to two tons more per spike than any 5% * 9-16 spike. Automatically sharpened toc . 

| f fiber. Hand packed in kegs—every spike perfeet. Particularly adapted tor use on Bridges, Tresties, Frogs, Crossings and Switches. SEND FOR TESTS AND 
PHOTOGRAPHS. 


WORTHINGTON 
STEAM PUMPS 


For RAILWAY WATER SUPPLY. 


FIRE PUMPS, TANK PUMPS, 
BOILER FEED PUMPS, 
GAS HOUSE OIL PUMPS, 
Water Meters, Oil Meters. 


For Contractors’ Use 
THE NEW DELUGE 


Is better than any other. Built for quick, 
hard, rough work, and will do lots of it, 


Hard to choke, and easy to clean (jreat 


canacity, great a aptability, great siniplicity, 
great strength, A apted for any power 

We think we understand the special needs of 
Railroad and Boat Builders, Contractors, &c,, and 


The New “ Deluge is made to meetthem. Spec if 


HENRY R, ORTHINGTON, it in ur work. (,et Sp al crc ul: ar and prices, ‘ 
THE GOULDS MANUFACTURING CO., 
86 & Liberty St. and 145 Broadway, 
e Manufacturers of Pumps and Hydraulic Machinery, : al 
NEW ||Pactory, Seneca Falls, N. ¥., U.S.A Warerooms, 16 Murray St., New York. 
70 Kilby St., BOSTON, 607 Arch St., PHILADELPHIA. 93 & 95 Lake St., CHICAGO. 
404-406 Wainut St,. ST.LOUIS, 1762 Larimer’St., DENVER, Colo, 
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R. D. WOOD & Co. “tx. Facts on Varnish. 
PHILADELPHIA, PA. NO. 128,—IT DEPENDS ON THE ROAD. 
CAST IRON PIPES. Take for example a railroad with 
HypDRAULIC TRAVELING CRraNES. a superb road-bed, the heaviest 


Aydraulic Cranes, Presses, etc, Hydraulic Gar and Freight Lifts rails. the finest motive power and 
HEAVY LOAM AND MACHINERY CASTINGS. " 


BROWN & SHARPE MFG. C0, ling stock, a trained and experi- 


PROVIDENCE, R. I. enced management: 
NO. 3 UNIVERSAL GRINDING MACHINE. You expect it to deliver its pas- 
for Us° in Railroad and Locomotive Shops. sengers in safety and on time. 
This machine wil] swing 20 in. between centres It isn’t a question of luck; it 1S 


Se and take 6 ft. in length. 


The Head and Wheel Stand can both be set at one of mastery of the bu siness and 


Reducing Valves, resources. : | 
Air Brake Regulators, But take another kind of a rail- 
Pump Pressure Regulators, road. Isn’t it then a question of 


Balanced Valves luck? 
MASON REGULATOR COMPANY. It depends on the point of view. 


It is just so with varnish makers. 
RBOSsSTON. 


ORANES — Murpuy VARNISH Co. 
on Application FRANKLIN MURPHY, Presiden’. 


Head Office: Newark, N. J. 


J 
THE YALE & TOWNE MFG CO.. Stamford Conn. Other Offices: Boston, Cleveland, St. Louis and Chicago. 


NEW YORK, CHICAGO. PHILADELPHIA. BOsTon. | Factories: Newark and Chicago. 


THE Q ano C co. The ans Co. THE Q ano Co. 
CHICAGO AND NEW YORK. Chicago & New York. CHICAGO AND NEW YORK. 


ERVIS 


Wagner Car Door. American Flush Car Door. 


Sets in flush with side of car. Its great merit proven by Sets in flush with side of car. Runs on rollers. Abso 
long years of continuous use on thousands of cars. Sold lutely tight car ; utmost ease of motion. We Jurnish the fi: 
on royalty basis. Blue prints, sample fittings and full tings for this door out of refined malleable iron. Blue print: 


particulars furnished on application. sample fittings and full particulars furnished on application. 


WAGNER CAR DOOR CO.,, AMERICAN CAR DOOR CO. 


INDIANAPOLIS. 
Chicago Office, 323 Phenix Building. ED. J. EAMES, Agent. 


JONSON ENGINEERING & FOUNDRY CO., We are making a Specialty 


Foot East (18th St., New Vork City, of the Preparation, “Design and Printing of 
Flagg’s Patent Railway Crossing Gates, with Jouson’s Improvements, Fine Trade Catalogues. 
Never Freeze. Never get out of order. Cheapest and best gates in the market. Samples and Estimates upon Application, 
JONSON’S PATENT COMPOUND BALANC NGINES. . 
MODERATE PRICE. HIGH H. ‘B. Prindle & Co. 


—-CABLE RaILways.———— 522 Exchange Building, Boston, Mass. 


We built the Cable Railroad through 125th St. in New York City, complete, and are now 
building Crossings and Pivotal Elevating Machinery for Third Avenue Cable Railroad. 


“The most useful hand-beok in the language for the engineering profession.” —Hngi 
veering and Mining Journal, Aug. 3, 1888. 
OTIS BROS. & CO - 
88 Park Row, . CORD AND COUPLING. 
New York 


Solid Braidei Cord for Railroad Servic». 
SAMSON CORDAGE WORKS, 


THE sTANDaRD FOR 36 YEARS. = SEND FOR SAMPLES. 115 CONGRESS S8T., BOSTON. 


EDWARD SMITH & CO., RAILWAY VARNISHES, “si 
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SPRATIONS: PAGE. Pace. 
Equipment of the Al'ey 
nievated Road, Chi Elections and Appoint- 

ago, (inset) 797 ments.... 


taiiroad Gonstruction.. 815 
General Railroad News. sre 
81 


npound Locomotive, 
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Ventilated Bridge Cars. 


Phe following is part of a letter recently published in 
the New York Sun: 

‘ Now, during three minutes of the travel over the 
bridge all the fresh air contained in the cars is consumed, 
and during the other three minutes the passengers in- 
hale air unfit for healthy respiration ; the respiratory 
movements continue, but the normal interchange of 
vases in the lungs is suspended, and the passengers are 
thus subjected to a state of suspended animation. 

The bridge cars must be reconstructed. Their ven- 
tilation must be adapted to the real number of passen- 
gers that are packed in them, suggesting the idea of 
a sardine box. Is it necessary that on a suspension 
bridge you must undergo suspended animation ¢ 

« P. J. Poporr, M. D.” 


Concerning this we have received the following letter: 
BROOKLYN, Oct. 22, 1892. 
fo THE Eprror oF THE RAILROAD GAZETTE: 

P. J. Pop-off, M. D., who writes to the Sun on ventila- 
tion, is too effervescent and should be tied down. His 
letter calls to mind the man who, riding in a street car | 
with a tidy bit of “Limburger kase” in bis pocket, com- | 
plained that a fellow passenger was uncleanly. 

It is with us often “‘as we think we are.” Ventilating 
cranks frequently are mistaken. Not farfrom this town, 
some time since, to introduce an abundance of fresh air 
into a public building which previously had seemed 
vreatly to lack it, a ventilating apparatus, at considerable 
expense, was put in and operated for months to the 
satisfaction of the inmates, until, upon examination by | 
in expert, it was found that in coasequence of a mistake 
in erection the devices employed were removing no air 
whatever from the building. 

Each car on the Bridge railroad is amply provided with 
ventilators and any one familiar with the subject can 
for himself see that this is sc. The newer cars are 
equipped with one of the best systems for the purpose 
now in use, Moreover, every six minutes, the time of 
passenger transit by the opening of wide doorways at the 
front and rear of the cars, and also, when the trains 
ire crowded, of equally capacious spaces at each side, 
aided by the movement of the passengers leaving and 
entering, there is a complete interchange of air. 

CiviL ENGINEER. | 


The Railroad Sign Painter’s Friends. 


Oct. 22, 1802. | 
O THE EDITOR OF THE RAILROAD GAZETTE: 

Let me further call your attention and Mr. Bro- | 
phy’s to the fact that King James’ Bible also uses the 
words * not” and “ nor” in conjunction, as did the rail- 
road sign painter complained of by Mr. Brophy. See | 
Exodus xx., 5: “ Thou shall not bow down thyself to} 
them, nor serve them;” Exodus xx., 17: “ Thou shalt | 
not covet thy neighbour’s wife, nor his man servant, 

or his maid servant, nor his ox, nor his ass, nor ans- 
thing that is thy neighbour's.” 

{| think Mr. Brophy may claim, and not without rea- | 
son, that King James and his learned translators are | 
hardly final authority for railroad sign painters of to-| 
iay. That artist, for instance, could hardly be expected 
(o make a sign read: “ We pray you, tarry awhile from | 
he way, until the locomotive and its following be | 
passed by;” but these instances from the old style at | 
least make me cautious about condemning “‘Not-nor” as | 
absolutely ungrammatical. 

And as to modern English, we find in Rules of Prac- 
‘ice, U. S, Patent Office, Revised Edition, page 9, Ar- 


| | bas discovered any new or useful art—not known nor 


| Calumet avenues, is 


used—in this country and not patented nor described— 
in this or any foreign country—and not in public use nor 
on sale,” ete. 
I fear the weight of authority is on the side of the 
railroad sign-painter and against Mr. Brophy and 
NOTNOR, 


To THE EpIToR OF THE RAILROAD GAZETTE : 

The senience quoted by Notnor from the English 
Prayer Book must have been written before 1662, and as 
the American Prayer Book of 1789 renders it, “ and 


therefore is not by any to be entered into unadvisedly | 


or lightly,’ [think Mr. Brophy is right and the -ign 
painter is wrong. A. MOVERN. 
[Probably this discussion had better be dropped now, 
for we are not keeping that kind of a schvol.—Epit Rr 
RAILROAD GAZETTE | 


Finances of the Chicago South Side. 


Cuicaeo, Oct, 25, 1802. 
To THE EprIToR OF THE RAILROAD GAZETTE: 

Some comment has been made by the Chicago press 
on @ recent notice convening a meeting of the stockhold 
ers of the Chicago & South Side Rapid Transit Railroad 
Co. to pass upon a proposed issue of $3,000,000 of first 
mortgage bonds to cover the construction of the second 
division of the road. The tone of these articles shows a 
misconception concerning the original issue of bonds 
that is easily corrected by referring to the terms ot 
the original mortgage under which the first section has 
been built. The mortgage of the first section was 
made to cover an issue of $7,500,000 of five per 
cent. bonds, which have been issued only on engineer's 
estimates of work done and material furnished by the 


company which undertook the construction of the road. | 


Both mortgage and bonds relate wholly and solely to 
the first section of the railroad, extending from Van 


Buren to Sixty-seventh street, a distance of about eight | 


miles, in the city of Chicago. Under the power con- 
ferred in the mortgage upon the trustee to permit such 
necessary changes to be made in the line of the first 
section, as might be found advisable and advantageous, 
that part of the originally projected line running through 
the alley between Van Buren and Congress streets has 
been postponed, or abandoned, and the line actually 
commences at Congress street. For similar reasons the 
construction of that part of the section extending from 
Sixty-third to Sixty-seventh street has Leen held in 
abeyance, the country in that neighborhood being at the 
present time practically uninhabited ; but enough bonds 
of the original! issue have been reserved to complete the 
road to Sixty-seventh street, whenever that may become 


desirable. The remainder of the original issue of $7,500,. 


000 of bonds has been devoted exclusively to the first 
section, which is substantially completed to Sixty-third 
street, and fully equipped for operation. 

The second division includes not only that part of the 
road running from the south line between Prairie and 
Calumet avenues to Jackson Park, but also an exten- 
sion from the junction of Sixty-third street with Prairie 
and Calumet avenues westward through Englewood, 
and it is to cover the construction of this second division 
that the additional issue of $3,000,000 of first mortgage 
bonds, upon the second division only, has been called 


|for. In anticipation of such an issue a large amount of 
| work has been done upon that part of the second divis- 


ion, in order that the road may be finished to Jackson 


Park in time for the opening of the World's Columbian | 


Exposition and may reap the benefit of that traffic. 


Most of the criticism above’ referred to has been di- | 


rected to the fact that this second section is to be bonded 
for as much per mile as was the first section. Such criti- 
cisms are wholly groundless and are made in ignorance 
of the real facis of the case. While the first division of 
the 10ad is a double track line, that part of the second 
section lying between Jackson Park and the junction 
with the first division, between Prairie and 
to be a three-track  struct- 
ure. The cost of proper terminals to handle the 


| traffic of the World’s Fair is also large, bui neces- 
|sary to handle that traffic at all, 
|expenditures have to be made for bridges, etc., which | 


while large 
were avoided in the first division. For example: the 
bridge over the Lilinois Central tracks is to be a steel 
structure of 226 ft. span and over 500 ft. of equally ex. 


pensive structures must be thrown over the tracks ot | 


the surface railroads crossing Sixty-third street east of 
Englewood. While the large expenditures connected 
with the acquisition of right of way on the first division 
are largely avoided on the second, other expenditures 
necessitated by engineering problems, etc., on the sec 
ond division will probably bring the cost of construction 


| quite up to that of the first division. 


The second division of road referred to will net only 
secure a large percentage of the World's Fair business 
and, subsequently, a continuous large traffic from the 
parking systems of the South Side, but will control the 
bulk of the daily city traffic to and from Englewood aud 
the populous cistricts of the southwestern section; such 
traffic being in fact a necessity in order to make the in- 
vestments in the securities of the first division con 
tinuous paying investments from the time the road is 


turned over by the Construction Co, to its owners. x 


797 


of the “Alley” Elevated Road, 


Chicago. 


| WITH AN INSET. ] 

The development of the Alley elevated road in Chi 
cago, owned and operated by the Chicago & South 
Side Rapid Transit Railroad Company and built by 
the Rapid Transit & Bridge Construction Company, 
is full of interesting detail. The original scheme for 
this road was projected by Colonel Alfred F. Wal 
cott, of New York city, now President of the Metro 
politan & West Side Elevated of Chicago. The late 
Col. Calvin F. 
the “Alley road,” and took an active part in its con 
struction until his death in the early 
year. Colonel Goddard 


Goddard was formerly President of 


part of this 
supervised the building of 
the road as far as Thirty-ninth street, but the exten 
sion and the completion of the line, and the method 
of its operation, has been supervised and arrange l by 
‘his successor, Dh Ww 
years was closely connected with the management of 
the Baltimore & Ohio road. Mr. R. 1. Sloan, for 
Manhattan Ele 


engineer ot this 


Barnard, who for many 


some vears chief engineer of the 
vated road, has been chief 
road since the resignation of Mr. G B. Cor 
nell. The line is now 
Sixty-third street, and will be 
World's Fair 


year. 


completed as far as 
finished to the 
grounds before the first of next 
There are in contemplation several branches 
and extensions, which may be started before the 
line to the fair grounds is finished 

The whole scheme of running this road and the plan 


of dealing with the employes are novel in many re- 


spects, and so far have efficient 


The equipment, method of operation, and the arrange 


proved very 
ment of stations, etc., are different from other elevated 
jroads. We have described the stations and structure 
jand have had some accounts of this road before in 
|the Railroad Gazette. See Feb 14, March 21, April 
4, 1890, and April 17, July 24, Nov. 13. Dee. 11, 
| 1891; also March 18, April 15, June 3, June 10, June 
117, 1892. 

Station:.—The stations are under the structure §with 
| the entrance on the level of the street, and are fitted up 
in a very complete way, having all modern conven 
iences. They are built of brick with tile roofs. and 
|} are quite ornamental. The platforms ar 


reached by 
staircases and arranged on each side of the track, as 
in New York. 
who looks after the safety of the passengers and 


Each platform has a_ platform-man 
answers inyuiries. There is a porter in each station 
to help passengers. There are also one ticket seller 
and one ticket collector; all of whom are relieved 
at regular intervals, thus making in all, for the aver 
age station, four platform men, one porter, three 
| ticket sellers, and two ticket collectors. The plat- 


form men, the conductors and guards on trains, and 
j all Officers of the company are invested with police 
authority, and can arrest disorderly persons 
Equipment.—The more special novelties in equipment 
are the heavy compound engines, of special design, the 
| Westinghouse air brake, and the means for preventing 
water and oil from dripping into the streets, There 
are no drip pans under this structure as in New York. 
but instead every 


precaution is taken to prevent 
| water from dripping into the streets by the use of 
| drip pans and tanks under cars and locomotives 
The cars, which are equipped with the Gold heating 
|; System, have a special arrangement for collecting 
| condensation in tanks at their ends from which it 
is drained at the terminal stations. The locomotives 
j have specially arranged drip pans which coilect all 
the water and oil from the engine. The ash pans 
j; are made tight anf water is carried in their bot 
| toms to quench sparks. Water is also carried into 
the smokebox to quench cinders. So little conden- 
sation from the steam heating system reaches the 
couplings between cars that leakage at these points 
will consist mostly of steam. If the automatic 
couplings leak, a solid coupling with a screwed joint 
will be substituted. This will cause no serious incon- 
venience as the trains are seldom broken: the cars 
remaining together almost constantly, and the time 
required to make a solid joint will not interfere with 
| the movement of trains. 


Cars.—The cars seat 58 passengers, and are finished in 
| light colored 
|tation. The seats are of 
the sides at the 
centres. 


mahogony with carved ornamen 


rattan, arranged on 
ends, and 
The window aml door glass is plain at th 
bottom with a slight ornament at the top. The end 
doors are double and arranged to open together: that 


crosswise at the 


is, whenever one door is opened the other opens auto 
matically. The platforms are wider than those of the 
cars in New York, which naturally facilitates the 
movement of passengers. Two passengers can pass 
in and out of the cars abreast without the least in- 
convenience. The cars have the Vauelain, wrought-iron 
| truck wheels, and are strong and complete in ali their 


appointments. The couplers between cars are made 
to couple almost automatically, and are especially d:- 


signed for eight-car trains. These drawbars couple 


| together with taper keys, which take up the slack, in 


stead of the ordinary round, straight pins, and there 
is no free slack between cars. This makes the cars 
ride with great steadiness and there is no disagree- 
able motion when the brakes are applied, as is the 
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case when the round links and pins become worn 
All of the safety gates and platform gates have been 


especially constructed for the safety of the passen 
gers and for durability, the bearings having hardened 
bushings. They are so arranged that it is practically 
impossible for a passenger to be injured, but as an 
additional safeguard the station platforms have been 
provided with railings having openings opposite the 
gates of the cars, with an allowance of only 14 
inches each way, so that it is practically impossibix 
for a passenger to be injured either by falling from 
the platforms of the stations or from the platforms | 
of the cars. During the severe rush on Labor Day, 
recently, though the platforms of the stations were 
full of people, and the six-car trains were so ful! that 
passengers had to be refused, not a single accident 
happened, and it could not be seen that anyone was in - 


pie 


erably higher than on any other elevated road, 
it being an average of 15 miles an hour over 
the line, with stations averaging about Zin 
to the mile. This high average speed increases 
materially the work to be done, as the power 
of an engine hauling suburban trains is prin 
cipally expended in raising the train and locomo- 
tive from a standstill to the maximum speed be 
tween stations. The amount of work required to do 
this varies as the square of the maximum speed, and t 
the maximum speed varies approximately as the aver 
age speed for equal distances between stations; there 
fore, it is, by a careful estimate, found that an average 
speed of fifteen miles an hour (which is anu increas« 


the slightest danger. Of the millions of people car- i 
ried since the road opened, not one has been injured ™ | val 
in the slightest degree. oy, 
Speed and Work.—The speed on this road is consid 3 | 07%, ae =. | 


ct 

A 6 

Gu on 
=) 


vf about 3%, miles above that in New York City) re ng 

yuires the expenditure of about 70 per cent. wore 

power for the same weight of train. The trains in 

Chicago consist of five cars, generally, and occa 

sionally six; the train weight varying from 12S tous 

to 1458 tons. All station platforms are being length 

ened and otherwise provision is being made to meet | 

the expected heavy tratlic of the World’s Fair, during | 

which period trains of eight cars will be run, express. 

It was not so much with a view to this class of sery- | 

ice as for the difficult local train service that the | 

equipment was designed extra heavy. It is the local | pe 

Ser frequent stays that sequires | COMPOUND LOCOMOTIVE FOR THE CHICAGO & SOUTH SIDE RAPID TRANSIT RAILROAD 
the heaviest locomotives. As we have said before the | * : , 
week of lncemotives on clovated sends is almest en- ;™ ho understand braking will realize that any direct | considerable speed, particularly where the car p! 


of trains, a |acting, non-automatie brake requires time for the ap- 
can. tere only, the lication of the rake fore, and there Is no 
. = . that the apparatus is im condition to be used until 
sistance to the increase of speed, so that the 20 tons/ i+ hes been applied. The engineman has no knowl 
on the drivers of the engines on the Chicago elevated | the 

road is for the purpose of accelerating the trains. he uses it, when it is too late to remedy a defect. For 
Less would answer for express purpose, as it would instance, in case of a non-automatic béake. if o trate 
only “require about vne-halt of this weight to propel ai |is approaching close to an open switch or other danger 
vight-car train after it is in motion. point, it cannot be stopped with certainty for two rea- 

Brakes.—The Westinghouse, automatic, quick-acting ; 

air brakes have been adopted on this road for several 
important reasons, and after very considerable discus 
sion. In fact, a period of three months was occu 
pied in discussing the question pro and con, and listen 
ing to arguments on both sides. The argument 
against the Westinghouse brake was that it would 
not release quickly, would cost more for repairs, and 
vecurate stops could not be made at stations. The 
argument in favor of it was that it was wholly unsafe 
to run a five-car train at 30 miles an hour or a lon 
ser train at 25 miles an hour on an elevated structure 
without a quick-acting and automatic brake. Those ! 


sons: First, there is no certainty that the brake is 
operative; and, second, there is not time enough to 
apply the brakes fully. It was therefore decided that 
; an emergency brake was necessary for the safety of 
the trains that were to be run on the Chicago roads. 
The automatic feature is used for the good and suffi- 
cient reasons, that almost everyone knows, and for 


which it is used on almost every surface road in this 
|; country and on the majority of important roads in 
foreign countries. Railroad men, as a rule, have long 
since ceased to inquire into or discuss the value of an 
2utomatic brake. Everyone knows that by it alone 
can safety be assured to trains which are running at 


forms are liable to be crowded with passengers 

there is any considerable grade. For instance, wit! 
train running at 30 miles an hour and the pls 
forms crowded with passengers: if the train breaks 


two, the passengers on the platform are in danger 
the engineman would in such case shut off steam a 
the rear of the train would most surely rush into t 
front, and cause serious damage. In coming 

of the World’s Fair grounds the trains. w 
have to start on a grade and _  immediat 
ascend a two per cent. incline over the Jilin 


Central’s elevated tracks If an eight-car tra 

or a five-car train, should break in two on this 
grade without an automatic brake, the only. means 
stopping it would be by the brake wheels provided 
the cars. The platforms in such cases would probab 
be crowded, the brakeman could not reach the bra 
wheel, or handle it properly, and it is a question 
whether he would have enough presence of mind to 
apply the brakes, anyway. If the hand brakes were 
not applied immediately, with full force, the trai 
would reach the end of the station before it could be 
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{ 
© ...»ped and the cars would pile over. the structure to ij ee) 
ground, a distance of about 20 ft. There 
still other reasons why the automatic emer- | a 
4 brake was adopted. This brake has been i} 3 
ervice now about four months, and the re a os 
so far have been nil. The stops are made with re 
. 
: icy, there being only 14 inches leeway allowed | iced 
q een the openings in the railings on all station | 4 v 
orms, which makes the service much more diffi- | D a . 
than that in New York where there is 7 feet lee- | 4 J ‘ 
and where there are railings on but few 
s. The percentage of bad stops is very | 
e 
f and the record shows that some of the} ge ‘ 
eers on the road have not made a 
in months. A stop is considered to be | q 
- 
! when passengers cannot enter both gates without i ay 
g crowded between the car and railing. ®t 
insure additional safety to passengers, check 
is made of iron 14% inches in diameter are pro- y re? 
on all cars, with rubber cushions under the eye " 
Thus a break-in-two of these trains is practi- 
impossible. Either chain is sufficient to hold the “e 
case the break-in-two occurred on a curve, ; 
e only one chain would pull taut. i 3 
ght. ny.—Tue Piutsch gas system oas been a decided r 
guts ess. The mats in the cars are not discolored by oil : 
we 
ae lamps, and there are no smoky chimneys or bad F 
$ s complained of. The patrons of the road are en- _ : 
; iastic about the gas light, the cost of which is a ’ "= 
inal matter. It may be more than kerosene, but the > s 
erence in dollars and cents is too small to be any 4 eS 
ction. There are three, four-burner lamps in each | O see st “ge 
the light from which is sufficient to enable a per- 4 q * j 
to read fine newspaper print in any part of the| 
womotives, The locomotives of the South Side| < | 
ey if 
tapid Transit have been the object of special interest to | 7 
ad men because of the novelty of their design and | - 
ise the compound system is here used on an ele- 2 34 - obey 
| structure for the first time, except on two trial | O A | 4 i 
notives on the Brooklyn Elevated road. The type | 3 a : eA 
the compound cylinders is the Vauclain. The en- | 
s were built by the Baldwin Locomotive Works, | >; ‘ 
rding to designs furnished by Mr. D. L. Barnes, i} 
iiting Engineer of the road. We have heretofore | ™ 
some of the general dimensions of the engines, | 3» 
Railroad Gazetle, Apri 15, 182, and now 
sive a side elevation and sections, together with a per-| + 
tive taken from a photograph. The following are | ™ 
ts from specifications of the engines: o 
ders, Vauclain, four-cylinder type...9 in. and l5in. x16 in. a 
ing wheels......... in. diam. outside of tires. | 
er, radial stay wagon top | oO 
46 in. diam. at front end, 116}§ in. long. | oe : | 
Firebox é in. 4314 in, | 
Flues, 167 1%in. diam., 76 in. long. | 
Grates suitable for anthracite, coke and pea coai 2 
ck wheels 26in, outside diameter. | 4 
lank capacity galions | 
ving wheel base... 5 ft. | 
k wheel base 4 ft. Sin. 
al wheel base 16 ft. 4 in. m 
\\ eight on drivers in working order 40,000 lbs. 
ght on truck in working 18,000 Ibs. | 
lotal weight in working order -58,000 Ibs. | 
(rea, flue heating surface 4 
1, firebox heating surface.... | 
tal heating surface > 
Che shell seams are butt joined with lap welts and | pe ' 
ts are calked inside and out. The boilers are | i 
t to be safe with 200 pounds working pressure, but 
run at 180 pounds. The dome is put on the boiler 2 : 
n angle iron ring riveted beth to the dome and 
shell. Neither the shell nor the dome is flanged. | » i 
furnace doors are arranged to slide laterally and 2 ; 
opened quickly. The ash pans are bolted to 
separate flange which is secured to the fire-|- 
ring in such a way as to prevent ashes from get- to + | 
to the driving boxes or dropping to the street re : , 
lhe throttle rods, as well as the air pump piston | me 4 ; 
s, valve stems, and main piston rods, all have me- | S } : 
ic packing. Several kinds of packing are used, in- | P 
ding the United States, the Jerome, the Sullivan, 7 ; 
Columbian, the Illinois Central, and the Wabash 
pes + 
Che steam pipes in the smokebox are bolted to the , v 
nder saddles with bolts having heads 3 in. 
ig so that they can be removed without being drilled * .% 
as is frequently the case when those having small ae 
1 ds are rusted in. 
‘fe gauge cocks have babbitted stems. The blow- 
cocks are of the slide valve pattern to prevent leak- 
ith xe. Cleaning plugs are placed above the crown 2 
pl ets on the sides and ends to enable all parts of the 3 
4 wn sheet to be seraped in order to remove scale. % ; - 
ks e injector checks are the kind known as the “inside” 
er is pe; that is, in case there is a rear collision and the wf 
and eck pipes are knocked off, steam and water cannot Fhe 
4 w out and seald passengers. There is also an in- 
rmediate check valve provided between the injector j 
gut | the checks to be used in case the inside checks "a 4 ee 
w ak. The ash pans are made of 3-16 in. tank ts 
atels el and are calked water tight. The smokebox net- 2 ‘ 
is 34% x3%in. mesh No. 12 steel wire, ar- 
lino's nged horizontally without a vertical section and a ! : 
ait. ark-tight joint is made between the horizontal net- 
this ¢ and the smokebox docr. 
be of ‘he boilers are covered with asbestos plaster 1% VU 
thick. A cinder pocket is provided front o 
bad «tt e smokebox to catch the cinders, and into this the «, 
rab ‘linder cocks are drained to quench sparks. No 
a ke fiers are used on these engines as, owing to the -—-— 
ti npound system, the noise of the exhaust is exceed- ‘ 
eure ‘ly smatl This removes one of the objec- 
d to ns to using steam on elevated roads, as the back 


essure due to mufflers is sometimes very great, and 
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| 
is especially so when the mufflers get clogged, as all 


mufflers do. 

The blower in the smokebox consists of a ring 
drilied with small holes, the ring surrounding the 
nozzle. The cylinders of these engines are cast together 
with one-half saddle and there is but one joint be- 
tween them. This joint is at the centre. The cylin 
ders are interchangeable from right to left. The 
valves are of the piston type, made of cast iron with 
cast iron packing rings. The cylinder and steam chest 
cesings are made of pressed steel one-eighth of an inch 
thick. The cylinder oilers are of the Nathan triple 
sight feed type. 

The pistons are of wrought iron turned all over on 
the outside faces and of the double plate type. They 


‘are exceedingly light and require but little counter- 


balance. The outside of the pistons is covered with 
babbitt 1-16 in. thick where they bear against the cylin 
ders. The piston rods are of forged steel, ground true 
and smooth on centres. The guides are of hammered 
iron, case hardened. The crossheads are of cast steel 
with wings cored out and of the least possible 
weight. The bearings of the cross-heads, instead of 
having brass liners, which increase the weight, are 
babbitted \-in. thick. The main and parallel rods are 
made of steel, the parallel rods having bushed bear- 
ings. 

The valve motion is made unusually large, having 
about the same wearing surfaces as large engines 
used on surface roads. All bearings are bushed with 
hardened bushings. All bearing pins are hardened 
and ground. 

The main frames are made of hammered 
wreught iron, made from scrap that has been rattled 
before piling and is free from gteel pieces. The frame 
extends in one piece from end to end of the engines, 
and in this way differs from other elevated engines. 
The joints of engine frames are always a source of 
trouble, and it is to remove this difficulty that these 
frames have been made in one piece. The dimensions 
of the frames are unusually large, and by reason of the 
care taken in manufacture and the liberal use of ma- 
terial the makers of the engines have been willing to 
guarantee them against breakage for five years. 

The driving wheels are of wrought iron made by the 
Standard Steel Wor under the Vauclain patents, 
the counterbalance being forged in the wheels. The 
driving axles are of steel with 6S in. journals. 
The crank pins are of steel and have large dimen- 
sions, as shown by the drawings. The driving boxes 
are of phosphor-bronze, and have the inside flange 
in. thicker than the outside so they can be re- 
versed to take up wear. The driving springs and 
equalizing arrangements have been arranged to make 
the engines ride easily and there are no dead ends to 
the equalizers, all points being carried on springs. The 
beams have hardened steel bearings and the springs 
are guaranteed for five years. 

The truck is of a _ swing-motion, swiveling 
type, adapted for curves of 90-ft. radius, the 
swing links have double bearings at the top 
to give the trucks stability when in the central posi- 
tion; that is, the trucks offer resistance to move 
ment laterally when at the centre. The benefit of this 
has been even greater than was expected, as there 
is less flange wear than usual for this class of en- 
gine. The swing centre is formed of plate springs 
with the ends curled over to receive the pins through 
the swinging links. 

The truck wheels are of wrought iron with steel 
tires held by retaining rings. The truck axles are 
of steel with journals 34%x6 in., the journal 
brasses being of phosphor-bronze. The truck springs 
are guaranteed for five years. 

The water tanks are of sheet steel with the 
the eab. 


sides in one piece with the sides of 
The feed water reservoirs in the bottom of 
the tank are of a special design made by the Bald 
win Locomotive Works, and have reversible strainers 
which permit them to be cleaned quickly. The cabs are 
of sheet steel and sheathed at the top with wood 
and there is a wooden floor over the tanks. It will 
be noticed that the tanks run under the cab and form 
the cub floor, except at the centre portion, which is 


formed by a flat sheet running under the coal space. } fact that the firebox is unusually large and the rate 


The cab windows are arranged to slide and drop so as 
to give good ventilation. The window in the door 
also drops. All the tool boxes are of sheet steel. The 
running boards are of steel with an angle iron finish, 
the sand boxes being placed under the running boards. 
Considerable trouble was had with the injectors, 
and it is now decided to use one Monitor and 
one Sellers in each engine, the overflow from the in- 
jectors being returned from the tank. The driver 
brakes are of the Westinghouse “spread” type and 
are connected up with the train brake and applied au- 
tumatically. The head lights are placed on the 
front of the smokebox at the front and on 
the back of the tank. The drip pans are made 
of sheet steel arranged to be drained through 
two valves, by pulling one handle in the cab 
on the fireman’s side. No drippings are al- 
lowed to fall to the street. All oil and water are 
collected in pans which are emptied at the terminal. 
This is not the practice on other elevated roads 
where tanks are generally placed under the structure 
to catch the drippings from both engines and cars: no 
special effort being made to retain either. There 
are no tanks upon or under the structure on this road: 
the drippings from the steam heating system under 
the cars and from the engines being collected in tanks 
and pans, which are fixtures on the cars and engines 
themselves and which are only emptied at terminals 
or at coaling stations. 

All bolts are tapered 1-16 of an meh per foot and 
all nuts are fitted so that they must be turned on with 
a wrench. 

The firebox and_ boiler steel were bought 
under a special specification and guaranty. All test 
pieces are eight in. long, and the elongation must be 
25 per cent., with a tensile strength of 55,000 pounds 
per square inch, and must bend double without crack- 
ing at any heat. The firebox sheets have not over 
02 per cent. of phosphorus. All sheets in the firebox 
are guaranteed against lamination for a period of five 
years. All material for the engines is purchased 
under special specifications, and the tests of the ma- 
terials have been made by R. W. Hunt & Co., of 
Chicago. i 

lhe compound system of the engines is guaranteed 


- — respect, and so far the guaranty has been 
cept. 


After these engines had been accepted and paid for 
and after a considerable discussion with experts, in- 
cluding locomotive builders, who originally purposed 


guaranteeing engines of the single expansion 
type to beat the compounds, it was decided 
that the Vauclain compound engine is _ best 
adapted to the work of the elevated road 
in Chicago. Dr. Barnard, the President of the road, 
has not, however, allowed the investigation of the rela- 
tive merits of the two and four cylinder compound 
to rest at this point; but being satisfied that the final 
declination of builders of single expansion engines to 
compete against compounds has narrowed the practi- 
cal tield of investigation to two versus four cylinder 
compounds, and being anxious to get the most service- 
able as well as the most economical, has given an order 
for one two-cylinder compound to the Baldwin Locomo- 
tive Works, with instructions to build it of the high- 
est grade, its parts to be duplicates of the present 
engines wherever possible, and to be equal in action 
to any other two-cylinder compound in existence. 

The more important features about these elevated 
road engines, which bring them up to the most modern 
type of construction, are about as follows: 


The firebox, instead of being carried on links with | 


expensive forgings and joints to wear, is supported 
upon one expansion pad on each side, as shown in the 
side elevation. This pad has a top and bottom bear- 
ing on the frame, as shown on the side elevation. 


The frames are made in one piece from end to} 


end, and are made deeper over the truck to furnish a 
point of security for the transoms. The front rails of 
the frame differ from other elevated engines in being 
of the bar type instead of a slab frame, which re 
quires steam tight joints for the cylinders. The boil- 
ers are of the radial stay type, with large fireboxes, 
and grate area sufficient to burn pea coal when neces- 
sary. The side of the tank and the cab is formed of 
the same sheet, the tank collar being flared only on 
the back. The tank extends under the cab, and in 
this way the weight is distributed as desired between 
the drivers and the trucks. There is no wood-work 
on the engines and no wooden moldings. The tank is 
the full width of the engine, and a running board of 


angle iron is provided anderneath. All of the | 


wearing parts are made as large as for an 
ordinary engine, and an 
has been made to give these engines, which make 
about 250 miles per day, an unusual durability. A 
number of small parts common to this class of engine 


eight-wheel endeavor 


have been removed as unnecessary. The flange under 


the firebox for making a tight joint to prevent ashes | 


from getting to the driving boxes is shown. 
The large crank pin\bearings, driving axles, and 
wearing surfaces of the link motion, are also shown in 


the cuts as are the guard rails, which all parts have 


to clear. The muffler shown was first put on, but is | 


not now used. 


If a fair comparison can be made between the fuel 


consumption per train mile in these engines and en- | 


gines on other elevated roads, then the saving due to 
higher steam pressure, compounding, and to larger 
beilers and grates, is in the neighborhood of 40 per 
cent.; that is, if the comparison is made directly with- 
out allowances; but if allowance is made for the fas 
ter time on the Chicago elevated and for the increased 
weight of engine, the saving is considerably more. 
All of this saving, however, must not be laid to 


compounding. Much of it is undoubtedly due to the | 


of combustion is quite slow for locomotive engines, 
although considerably greater than for stationary en- 
fines. 

When the two-cylinder compound arrives it will be 
thoroughly tested in comparison with the four-cylinder 
engine in regard not only to the starting and hauling 
of trains and fuel consumption, but also with regara 
to the effect on the structure produced by the counter- 


balances. The work done by these engines more | 
nearly approaches that done by the engines used on | 


the Illinois Central suburban road than that of other 
elevated roads, owing to the difference in speed. In 
the Railroad Gazette, April 15 and June 10, 1892, 
there were given accounts of the variation in speed 
and acceleration of suburban trains. An examina- 
tion of the diagrams there given, remembering that the 
maximum speed beteween stations on this road is 30 


miles an hour, will reveal the reason for the increased | 


work to be done to meet the Chicago elevated 
schedule. 


shown on the accompanying map of the system, and 
which has been building for about two and a half years, 
will be opened for through passenger traffic on Oct. 
30, when a daily train service will be inaugurated. 


As most of our readers know, this new road connects | 


with the line of the Norfolk & Western in the Poca- 
hontas coal fields, and extends through the State of West 
Virginia for 190 miles to the Ohio River, at Kenova, the 
river having been bridged at that point, and connection 
made with the Scioto Valley division, which reaches 
Columbus, O., making a through line between Norfolk 
and Columbus of 707 miles. The new road follows 
the valleys of crooked streams throughout its entire 
length in West Virginia. It penetrates a wild country, 
which has heretofore been not only without railroad 
facilities, but practically inaccessible for wagon trans- 
portation, but with great possibilities of future develop- 


whoa in its rich coal and other mineral territory anid 
thousands of acres of virgin timber. 

The extension begins at Kyle, W. Va., near Powhatan 
a station centrally located in the Pocahontas coal fields 
From this point it follows down the valley of Elkhorn 
Creek to its confluence with Tug Fork of Big Sand, 
River at Welch, the county seat of McDowell County, a 
distance from the point of beginning of 14 miles. Thenc« 
the line follows down the valley of Tug River to the 
mouth of Pigeon Creek at Naugatuck, a distance from 
Welch of 85 miles. At Hatfield Bend the line crosses 
Tug River twice, the two crossings being one-quarter of 
a mile apart. At Naugatuck the line goes up the valiey 
of Pigeon Creek for four and one-half miles, and thence 
up Laure) Fork of Pigeon Creek for a distance of ten 
miles to the Summit between the headwaters of Laure! 
Creek and those of Twelve Pole River at Dingess Sta 
tion ; thence the line follows down the valley of Twelve 
| Pole Creek to the Ohio River at Kenova, a distance of 
69 miles. From Kenova the line crosses the Ohio River 
| and extends along the north bank to Coal Grove in the 
state of Ohio, a distance of 7.8 miles, and a total distance 
of 190.6 miles from Kyle, the southern terminus of the 
| extension. 
| The grades may be considered as excellent when the 
rough character of the country is considered. The only 
opposing grade bet ween the coal field and the Ohio River 
| is for a distance 84g miles in the valley of Pigeon and 
Laurel creeks, the maximum of which is one per cent. 
for a distance of 5.6 miles. The grades south bound are 
equally favorable, the heaviest opposing grade between 
the Ohio River and the coal field being the ascent to the 
| headwater of Twelve Pole River for a distance of two 
| miles at 45 ft. a mile; both of the grades above referred 
to being compensated for curvature. 
| The valleys for the entire distance are tortuous, and in 
| order to avoid too excessive curvature frequent cross 


| ings of the streams were necessary. This is best in- 
dicated by giving the number of times it was found 
| necessary to cross the main streams, these crossings 
being as follows: 

Elkhorn Fork, 13 times; Tug Fork of Big Sandy River, 
10 times; Pigeon Creek, once; Laurel Fork of Pigeon, 
4 times, and Twelve Pole River, 34 times. 
| The general character of the construction of the line 
| may be considered as excellent, and this is particularly 
so as regards the culverts and bridges. Very careful 
stadies were made of the water areas tributary to the 
various openings, and the openings were designed ac 
| cordingly. Great care was taken to ascertain extreme 
| high water in the various streams and it is felt that 
while the line is a valley line for its entire dis 
tance, but little trouble may be anticipated from the 
| action of fioods. Very great care was exercised in the 


| selection of stone, and the masonry throughout may be 
| characterized as first class both in design and construc- 
| tion. 

The bridges were designed for heavy loading under 
the general specifications of the Norfolk & Western 
Railroad Company and were built and erected under 
competent superintendence and inspection. The line is 
laid with new rails weighing 67 lbs. per yard with 2,820 
| crossties a mile, and with the exception of the gap near 
the centre of the line which could not be fully ballasted 
previous to opening for business is well ballasted 
| throughout with broken stone or gravel. The small 
portion of the line not fully ballasted is in good line and 
surface and the work of ballasting is being carried on. 

There are eight tunnels on the line, four of these being 
|}at sharp bends on Elkhorn and Tug forks, one at the 
divide between the waters of Laurel fork of Pigeon and 
Twelve Pole River and two at sharp bends on Twelve 
Pole River, the principal tunnel being the one at the 
| divide above referred to, 3,340 ft. in length. 

The surveys for this line and the location were at- 
tended with many privations to the corps in the field, 
| principally on account of the inaccessibility of the 
|country. With the exception of a wagon road from the 
localities now known as Elkhorn and Welch, for a short 
distance in the vicinity of the station now known as 
Williamson, from points now known as Naugutuck and 
| Lenore, and from the Ohio River about 40 miles up 
} 


Twelve Pole River, there were actually no wagon roads, 
only the merest trails upon which one could ride. The 
| writer of this article speaks knowingly and feelingly in 
regard to this, as he was on horseback 22 days in this 
country without a guide and in winter weather. 

As aresult of the 22-day trip above referred to the 
final location as selected was decided upon. Previous 
to this time the Norfolk & Western had for two or three 
years conducted surveys for an extension of its system 
to the Ohio River. The engineers in the field were 
obliged in moving camp to transport their outfit by the 
round-about and uncertain method of rafting upon the 
streams, by packing upon horses, by sledding with oxen, 
or, as was necessary in several instances, by packing their 
tents and other outfit upon their own shoulders. The 
line, as constructed and built, bears testimony to their 
faithful performance of duty under very adverse circum- 
stances. The construction of the line was also for the 
same reasons attended with great difficulty, and the 
| soabtesomn of supplies into the work was a serious and 


troublesome matter. However, the work has gone 
steadily on until the road is now completed and ready 
for operation. 

In addition to the large amount of through business 
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_ Si which it is reasonable to suppose will pass over its lines ; River, and extending across the Obio River practically | mate the cost of completion at many times the sum now | te ¢ | 
a eeting as it does the great Northwest with the sea-level, all of these piers being founded upon this bed- | named as sufficient to rehabilitate the undertaking. | . “| 
, a i, it is anticipated that the natural resources of the | rock. The foundations were furnished to the contract But it cannot be denied that many people, in France pe i 
country will afford a large and constantly-growing | ors by the railroad company, and in every instance the | at least, do take the proposal serious'y and are almost > \ 
roffic; this principally in timber and Goal. A glance | cofferdams were pumped practically dry, and the | as ready as were their predecessors, the poor dupes of — 
‘ » «at the map will indicate the large area tribu- | foundation bared, cleaned and leveled for the reception | 1879, to be deprived of their substance, with no possible a Mg TS ‘} 
: Pe » to this line and the small amount of branch line | of the masonry. The piers are built of sandstone and | result beyond swelling the number of the victims and Zz ees | 
j S| truction necessary to develop thecountry. A branch | freestone of ascertained durability, and the masonry | the already stupendous total of the loss. — / Bi 
a a ine 12 miles long from the Twelve Pole Summit will reach | must be considered as absolutely first class throughout, Lieutenant W yse, in 1891, estimated that it would cost 4 . iam lat y 
. x the Guyandotte River at Logan Court House and the | nothing but large rectangular blocks, thoroughly bonded, | not less than 600,000,000 francs additional to complete a a ee eI: 7 
* » upper Guyandotte can be made easily tributary by this | having been used. the canal upon the modified plans (using locks, the orig- ) ar if é 
‘ a ins. It is not exaggeration to say that there are| The masonry was built by Mr. W. F. Patterson. The | inal project having been for acanai at sea level); this i ‘ os i 
) §—.) 00 square miles of practically virgin forest of walnut, | superstructure was designed and built by the Edge Moor | even if it were possible, would make the entire direct y ee i 
4 4 poplar, beech, birch, white and chestnut oaks and hem. | Bridge Works. The entire work from preliminary to | cash outlay 2,100,000,000 francs or more than $400,000,000, a al 
‘ 9 ck tributary to this road and that the coal fields are so | ballasting has been done under the direction of the chief | not counting interest obligations or expenses of equip- e Ry i} - 
7 vast that they cannot be adequately treated in this | engineer, Mr. W. W. Coe. | ping and operating the canal and maintaining it until hae ep Le, 
‘ article. = -- | the traffic should become of sufficient volume to yield a _ val : 
While we have described this line as the Ohio Exten- The “New Panama Genel. | recurn on operation. The Wryee estimate falling far 
: sion of the Norfolk & Western Railroad, we have only cumtiete | short, as it manifestly does, of what would be required, : Peak 
r . ferred to the connecting line recently built between | A prominent writer, in a recent entertaining quip on lis conservatism itself in contrast with that put forth j ee) is 
‘a © the main system and the line in Ohio. In the the miscalling of things, instanced, of course playfully, | most recently by the syndicate above referred to, which ra & 42 
n E movement of traffic the Ohio Extension of the Nor- | that leading publication, which, notwithstanding our | isin effect that 150,000,000 francs or $30,000,000 will be 7 eN id baa 
3 folk & Western may be considered as leaving its | universal and life long acquaintance with it, still con- | sufficient to resume the work and complete the two q ‘di iid 
main line at Radford and extending thence to Colum- | tinues to put forth as the “ New Monthly Magazine” ;it | most difficult parts of the work, namely, the dis- +3 | 
es bus, O.,a distance of 407 miles, the total distance | would seem too much like a puu to comment on the fact | posal of the Chagres River and the opening i | 
y from the sea coast at Norfolk to Columbus be-/| that the “new” is the only old thing about it, but its | through the Culebra Cut. With a craftiness born of the ; 
e ng 707 miles. publishers, we may be satisfied, know the value of the | necessity of paying some tribute to the bitterly acquired 
ic 


knowledge of the old investors, 
me they with great apparent frank- 


Pe ness admit that all of the canal 
2 cannot be completed for the $30, 
ve 000,000, but only 28 miles out of 
fo the entire 47. What particular 
“d miles are to be thus completed in 
| advance they do not specify; it is, 
in however, well understood that 
8 with the exception of the first 
ne ; seven miles from Navy Bay, con- 
id stituting the dredgable section, 
rs there are no parts of the canal 
that can be completed by hori- 
r, zontal advance, and that the 
n unsolved problems of the Cha- 
gres River and the Culebra Cut 
ne cover practically the next adja- 
ly cent 25 miles. On the Pacific 
ul side no work was ever done on 
re the canal proper and the six 
c miles of subaqueous blasting 
ne through the coral rock to carry 
at sufficient depth of water to the 
is. mouth of the canal (and not in- 
ne eluded in the 47 miles) present 
he difficulties of a kind too trouble- 
be some and costly to undertake in 
advance. 
The only practicable results of 
r the former work when it stopped 
rn were in the dredged channel be 
er low Gatun, in which it was 
is Govtsore claimed that 15 ft. of water could 
20 : be found throughout its length 
ar of seven miles and over a width 
-— equal to about one-quarter of the 
GEZORG! A SBICA \ canal dimension. This depth 
aH ‘ being only one-half of the ulti- 
d MAP OF THE NORFOLK & WESTERN RAILROAD. mate requirement, it may be 
fairly said that when the work 
ie lhe Engineering Department of the road may refer , adjective as a coin. and the public understands that it ) stopped seven miles were one-eighth finished, or that the 
1e with pride to the correctness and thoroughness with | means ever new. | equivalent of seven-eighths of one mile was completed. 
id which the line has been located and constructed, great! The restless Paris clique, or claque, who, notwith- | Since that time the vexing Chagres has many times over- 
ve .ttention having been paid by the assistants in the field | standing ail, seem seeking ever to turn a dishonest franc, | flowed its banks and washed into the narrow channel its 
1e to the general standards and designs adopted and great | having long ago abandoned ¢ niveau, have now adopted |enormous loads of silt; and this condition prevails 
care having been exercised in laying out the work and | the potent nouveau as atrade-mark for their worn out | largely on other parts of partly completed excavations, 
,t- in the superintendence and inspection during its prog- | wares, the stocks of the Canal Panama; and strange to |s0 that practically most of this work would have to ; 4 
d, ress, | say, judging from the interest excited by their spas- | begin literally de novo, and in this sense vhe title at the ] - 
le [te length of this article will permit special reference | modic but forceful efforts, the credulous public seems head of this note is not a misnomer. ’ | 
1e » but two engineering features: one being the Summit | not averse to be induced to believe and to invest their At Culebra the work done, considered:as an integra! ; "4 x 
rt funnel at the headwaters of Twelve Pole and the other | money in the new enterprise, blind to the fact that there part of the cubic contents of the prism, was compara : eel ce 
as the bridge acress the Obio River at Kenova. | is but one Panama and that one the dishonored grave of | tively insignificant. The greater part of the vast sums Pg: ae . 
id lhe tunnel, 3,314 ft, in length, was built by those able | 1,500,000,000 of francs, buried without result and with | that were spent flowed in otber ways--for plant, in ies 
ip and experienced contractors, Messrs, Mason, Hoge & | absolutely no hope of resurrection. | preparations, in houses and hospitals, for engines and . 
8, Co., of Frankfort, Ky., in about two years. The tunnel As late as the 8th of the present month the following machinery, for the Panama Railroad and for the dredg were 
ne had to be driven for a very considerable portion of the | dispatch was cabled from London and appeared in the ing before referred to. re 
in way in exceedingly bad ground, and this portion of the | newspapers here: The stupendous plant, which in prodigality, ineffici S 
is tunnel has been arched partly with stone and partly “After some wavering M. Hieland, Vice-President of | ney and multiplicity was the wonder of the worid, is ae . 
with brick and the engineers speak highly of the excel | the Paris Chamber of Commerce, has decided to give up | Still there, or largely so; but it is no longer an asset nor > ; 
ne lent quality of the work done. | the management of the New tanama Canal syndicate, can much of it again be put to useful service. The ele i eth, Met 
(he Ohio River Bridge, consisting of 2,200 ft. of via- | Projected to undertake with a capital of 150,000,000 francs | ments have done their fell work and the river and rains si eye 
duct approach, four spans of 304 ft., and of one span | _ —— os = ay >, ~ island regards the | have wrecked and destroyed. The great dredges which i 
ask of reconstructing the Panama Canal business as 
of 502 ft., both as regards masonry and superstructure | hopeless.” | did good work were sold two years ago and taken to ; p 
is considered by experts excellent in both design and So far so good, but the dispatch goes on to say: Nicaragua, where they were put to work on Panama's : gt 
construction. The masonry is for a double track and the| «Pressure is being brought to bear upon M. Bonnardel, | S@@t rival, all but the “De Lesseps,” which foundered ; : 
‘russes are set far enough apart so that the bridge itself President of the Rhone Navigation Company, to induce | at sea while on the way to Greytown. 
is adapted for double tracking in the future by the addi- | | This story has been oft retold and it is hardly worth 
tion of a central truss, The viaduct approaching the forward @ for while to mention it here, except by way of emphasizing 
‘ridge from the South is also arranged to admit of | initiating the undertakings. The appeal to the public, | the fact that there is no physical basis for considering 
double tracking without any change in the parts as | he says, should not be made for some time.” the Panama Canal as a partly completed work only need- 
erected, The surveys for and location of the river spans It is impossible for any one at all well informed on the ing a few million dollars more, judiciously expended, to 
Were most careful) y conducted in exact conformity with | actual condition of the canal works at the time of their | finish it and enable it to fulfill a glorious destiny. In 
‘he law governing these matters and the location of the | abandonment in hopeless ruin to take these proposi- | the expressive language of the day, the Canal isa 
channel span was studied froma navigation standpoint. | tions seriously, especially as during the five years that | “ fake,” or its French equiva) ent 
\- a result the plans as submitted were approved by the | have elapsed intelligent French commissions, sent out | The real object of the $30,000,000 which M. Hieland 
Engineering Commission appointed by the Secretary of | in the interests of the Canal Co., have time and again | would not raise and which M_ Bonnardel wants the pro- 
War without the slightest change. reported adversely to resumption, while even the | moters to raise in part, and which M. Paul Leroy-Beau- 
Che rock at the point selected for the crossing was | sanguine and presumably biased adherents to the un- | lieu, a very judicious and well informed gentieman, says 
found at a depth of 9 ft. below low water in the Ohio | dertaking, who are technically competent to do so, esti- | Should not be raised, as it woud be sending good money 
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after bad, but if it be raised at allit must be by private 
subscription,—is not to complete the Canal, but simply 
to keep alive the Colombian Concession some years 
longer, as everybody knows, and let a number of Canal! 
promoters down, gently and easily, who, a short while 
ago, were living in momentary apprehension of unpleas 
ant action under French civil process, relating to misap 
plication of funds. 

As an engineering achievement neither the old nor the 
“new” canal has ever had the remotest chance of suc- 
cess, simply because of the overwhelming magnitude of 
the work, which puts itas a mere physical matter out- 
side the pale of commercial feasibility at this period of 
the world’s development. Moreover, as if that were not 
enough, and although there have been many able and 
gifted engineers associated with the work, some of whom 
have laid down their lives upon it, it has never been ap- 
proached from the engineer’s standpoint, whose aim is 
to remove or overcome obstacles but not to proceed in 
reckless defiance of them. FosreR CROWELL. 

New York, Oct, 19, 1892. 


Pecos River Bridge. 


We print herewith an engraving, reproduced from a 
photograph, of the high bridge of the Southern Pacific 
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Annual Meeting of Bridge and Building Superin- 
tenaents. 


The second annual meeting of the American Inter- 
national Association of Superintendents of Bridges and 
Buildings was held at Cincinnati, Oct. 18-19, about 40 
members being present. This society was formed last 
year, but has never before held a meeting for discussion. 
It has now about 150 members, of whom about one-third 
joined this year. Most of the membership is from the 
roads in the central states, in which territory most of 
the important lines are represented. There are alsoa 
good many from the South and a few from the East and 
the Pacific coast. The first half day was chiefly occu- 
pied in electing new members, appointing committees 
and other routine business. Mr. O. J. Travis, of Mar 
shalltown, la., President for the first year, was unable 
to be present on account of sickness in his family, and 


the chairman of the meeting was Mr. H. M. Hall, of the | 


Ohio & Mississippi, Vice President, 

Subjects for discussion next year were announced, and 
committees were appointed for the ensuing year as 
follows, the name of the first member on each being 
named after the subject: 

1, “Discipline, Benefits Derived and Who Are the 
Beneficiaries,” Geo. W. Andrews; 2, “Turntables,” G. 
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the whole, the surface guard affords the greatest securit , 

| and is most easily taken care of. This report was “* r 
| ceived,” but there appears to have been no formal di 
cussion. Later in the meeting, Mr. A. S. Markley made 
a report favoring the ordinary pit cattle guard. Such « 
guard should be made of 6 « 8-in. sleepers, 9 ft. long 
laid edgewise, and chamfered. The stringers should by 
12 in. square, and the wall plate should be made of 12-in. 
timbers, sufficient to make a pit 3lin. deep. The wing 
fence should run parallel with the track the length o 
the guard. With an opening of 8 ft. animals will no! 
try to cross. The material for a guard of this kind cost« 
about $14, and the labor of putting in about $5, Th: 
framing should be done in the shops. None of the iron 
surface guards have proved themselves sufficient barri 
ers. In case of derailment, che damage is greater than 
Lo a pit guard, and the first cost is $25, as compared with 
$19 for the pit. The liability of a dragging brake rod to 
tear up an iron guard is a considerable danger. 

Mr. W. R. Damon, of the Louisville, Evansville & St. 
Louis, another member of the Committee, made a brief 
report, saying that he had not found a perfect surface 
guard. Extended tests will be necessary to decide be 
tween the different styles. On the whole, Mr. Damon is 
inclined to favor a wooden guard, with end sills, solid 
stringers, 6«8 in. ties and guard rails. ‘They are cheap 


PECOS RIVER BRIDGE—SOUTHERN PACIFIC RAILWAY. 


Railway over the Pecos River, Texas, which was com- 
pleted early in the present year. This bridge is 32% ft. 
high and 2,080 ft. long, being one of the two or three 
highest bridges in the world. This photograph was 
taken for the Hall Signal Co., to whom we are indebted 
for the use of the plate, which was made for use in a 
catalogue issued by that company. The illustration is 
shown in the catalogue for the purpose of calling atten- 
tion to the fact that Hall wire circuit block signals are 
used to protect the section of road in which the bridge is 
included. This section is 54¢ miles long and the signals are 
controlled by an operator who is located three-quarters of 
a mile beyond one end of the section. The operator is ap- 
prised of the approach of trains by track instruments 
located a half mile outside the beginning of the block 
section, so that the furthest track instrument is 6% 
miles from him. 

It will be of interest to recall the main features of the 
bridge, which was built for the Southern Pacific by the 
Pheenix Bridge Co. for the purpose of shortening the 
main line and reducing the grades as well as avoiding 
other difficulties incident to maintaining a railroad in 
the cafions of the Rio Grande. There are 48 spans 
alternateiy 35 ft. and 65 ft. long, except the channel span, 
which -is a cantilever 185 ft. long. The towers, the 
highest of which are steel, rest on masonry piers. They 
are 35 x 100 ft. at the pase and 35x 10 ft. at the top. The 
highest tower is 321 ft. high, including the masonry. The 
floor of this bridge is covered with galvanized sheet iron 
as a protection against fire, 32,500 sq. ft. of iron having 
been used for the purpose. 


The Zone System. 


The bill for the introduction of the Zone system of 
fares on the railroads of New Zealand has been dropped 


at the end of the session of the Colonial parliament. Lt | 
of the test made at Brightwood, Ind., and held that, on 


was strongly opposed in the upper house, 


In Western Texas, 787 miles trom New Orleans, 


W. Markeley; 3, “‘Water Columns,” C. E. Fuller; 4, 
“Coaling Stations,” J. E. Wallace ; 5, “Crawling of Rails 
and Its Effect on Structure,” Geo. M. Reid ; 6, “Guard 
Rails on Bridges,” O. J. Travis; 7, “Platforms (Height 
and Distance from Rail and Mode of Construction),” 
James Stannard ; 8, “Best Bridge—Wood, Combination 
or Iron,” A, Shane; 9, ‘Best Method of Elevating Track 
on Bridges or Trestles,” H. E. Gettys. 

Mr. G. M. Reid made a brief address on the subject of 
painting iron bridges. He finds in many iron ore paints 
phosphorus and sulphur, which damage theiron. As- 
phaltam. paints often contain so much benzine that 
after drying the surface is left rough, affording a lodg- 
ing place for sulphur from locomotives and moisture 
from the atmosphere, causing oxidation of the metal. 
Many prepared paints are too viscous and have to be 
thinned, so that they lack durability. On the whole the 
speaker preferred pure linseed oil and lead, so colored as 
not to absorb heat. All iron in bridges should be first 
coated with boiled linseed oil. In warm weather this 
can be put on so as to cover all the inequalities of sur- 
face, and in cold weather the oil should be put on so it 
can reach all the inequalities. When two or more piecés 
are to be riveted together each surface should receive a 
coat of paint carefully applied in the shops, then when 
the structure is erected it should receive two coats of 
lead and oil paint of some light gray or stone color. 
Before painting, all places where rust has taken place 
should be thoroughly cleaned. Experience shows that 
bridges cared for in this manner have been more eco- 
nomically maintained than those painted with other 
than lead and oil paints. This paper was “adopted” by 


| the convention. 


Mr. J. B. Mitchell, of Indianapolis, from the Committee 
on Cattle Guards, made a report detailing the merits and 
demerits of pit and surface guards. He spoke favorably 


and will last from 6 to 12 years, and in cases of derail- 
ment are not usually destroyed. Metal guards are more 
expensive, and in cases of bad derailment are totally de- 
stroyed. They are made of light material and rust 
awa7 unless carefully preserved with paint. 

The Committee on Frame and Pile Trestles made a re- 
port, discussing the construction and maintenance of 
these structures. The majority of roads, so far as the 
Committee can learn, make the important joints with a 
mortise and tenon. This is the best joint but requires 
accurate and high priced work, The fact that the mor- 
tise affords a receptacle for water is, however, a 
marked disadvantage. Where this joint is used the 
thickness of the tenon should be equal to one-third of 
the thickness of the timber. All of the weight or strain 
should be carried by the shoulder, and in the case of 
batter posts, where the timbers are not at right angles, 
the resulting thrusts must be taken by the boxing or 
daping of the caps and not by the tenon. One good 
method of obviating many of the defects in mortise and 
tenon joints is by the use of double caps for posts and 
sills. That is, in the place of 12 = 12 in, timbers two tim- 
bers 6x 12in. can be used ; being properly fitted and se- 

| curely bolted together they not only give good results as 
to strength and durability, but expose defects, frequent- 
ly found in the centre of large timbers. The timbers be- 
ing of only one-half the size and weight can be handled 
much more rapidly, and renewals arg made much easier, 
Especially is this the case where trains are to be carried 
during the renewals. 

The use of dowels is cheap in first cost, but it does not 
givea rigid joint, and the work of renewal is more dif- 
ficult. Drift-bolts afford the simplest and cheapest 
means of fastening a joint, and this plan is therefore the 
best for temporary work. Bent metal plates have been 
used to some extent with satisfactorry results. These 
plates are of thin boiler iron, generally \ in, thick. 
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'o{15 cents per lineal foot. 


‘ar better and stronger than Northern pine.” | nected by a heavy yoke. 


Oct. 28, 1802; 


These plates, in. x 2K 
ised by some of the best roads. The best method of | sylvania), Fort Wayne, Ind.; Fourth Vice-President, C. 
ecuring the bracing of a trestle is by %{ in. round bolts|E. Fuller (Terre Haute & Indianapolis), Terre Haute, 
vith east iron beaders and washers and a nut lock. |} Ind.; Secretary, S. T. Patterson (Concord & Montreal), 

Many trestle floors are weak; the stringers are too| Concord, N. H.; Treasurer, G. M. Reed (Lake Shore & 
ight, and the ties too small and too few. Stringers 


packed with cast iron blocks not less than one inch | J. Staten (Chesapeake & Ohio), Richmond; J. M. Cald- 
ick. Each stringer should cover two panels or spans | well (Louisville, New Albany & Chicago), Crawfordsville- 
ind they should break joints. The panelsof a trestle | Ind.; Q. McNab (Cleveland, Cincinnati, Chicago & St. 
hould not be over 15 ft. long. An outside stringer half | Louis), Terre Haute, and A. S. Markley (Chicago & East, 
is large as the track stringers should be used for the} ern Iliinois), Danville, Ul. 

est work. This should come directly under the guard 
mber, which should be bolted to it. A bridge floor 
should be built to carry a derailed car across in safety. 
(he ties should not be over six inches apart, not ong 
han 8 x 9 in. in section and 12 ft. long. The guard rail, 
» x 10 in., should be notched one inch so as to receive 
ach tie to that extent, and every fourth tie should be 
volted. These bolts should be carefully watched and | 
kept weli tightened. There should bea re-railer at both 
nds of every bridge. It should guide the wheels back 
It should be | 
imple in design and permit of tamping the ties. It 
should not require cutting away and weakening of the 
ties on which it is placed, 

The committee on Iron and Vitrified Pipe for Water 
Ways. James Stannard (Wabash), J. E. Wallace 
(Wabash), and J. O. Thorne ‘Chicago, Burlington & 


‘io the track in the shortest possible space. 


GIANT DIMENSION 


PLANER. 


(Quincy) made a report favoring the use of cast iron pipe. 
Vitrified pipe will not withstand the action of frost | road, it was resolved that the next meeting should be | 
where exposed at the ends, and will crack even if pro- held at the same place as the convention of Roadmasters, 
tected by masonry. The greater numberof joints is also and that the time be the three days next succeeding | 
a reason for classing this as an inferior to iron pipe. The | that convention. | 
outer ends of a pipe under an embankment should be The committee on Water Supply made a report signed | 
\lways well protected with masonry laid in cement mor- by G, W. Turner (St. Louis & San Francisco) and Quin- 
‘ar, and on the down-stream end an apron should be | tin McNab (Cleveland, Columbus, Cincinnati & Indian- 
provided to protect the embankment. The committee is apolis). The report opened with a criticism of those 
informed that iron pipe putin on the Fitchburg road in general managers who too rigidly limit the appropria- 
Ix78 is still in a good state of preservation, The Wabash tions for this department each year without regard to 
has adopted the use of cast iron pipe, arid the Atchison, the magnitude of the work undertaken. It often happens 
Topeka & Santa Fe uses it largely. Vitrified pipe is that an important improvement is left half done, and 
very suitable as a substitute for wooden sluice boxes, as ; the excessive cost of temporary supply isenough to have 
it is more durable and cheaper than wood. This report! finished the job in one year. The main point in con- 
was “accepted.” structing reservoirs is to make them of sufficient capacity 
Mr. J. H. Markley (Toledo, Peoria & Western), a mem-| and deep. Some expensive reservoirs have proved use- 
ver of the committee on Howe Truss and other wooden | Jess because they are two shallow. The committee pre- 
bridges, made a report giving some of his experience fers steel water tanks to wooden ones, believing that 
with that kind of bridges. The records of a numberon their durability more than offsets the additional cost. 
his road showed the average life to be 7% years. The | Wrought or cast iron frames should be used even if the 
cause of remova) in each case was decay, which affected | tanks are of wood, where wooden frames will not stand 
chiefly the lower chords, clamps and packers. Better | over 10 or 12 years. The space between the double walls 
protection from water would have prolonged the life of | of the roof and around the pipes under a tank should be 
these bridges, and such protection is best secured by the | left empty and not filled with sawdust or other substance 
use of gaivanized iron. The custom of housing wooden | to hold moisture. Pump and coal houses should always 
bridges has proved dangerous, as engines will throw fire | be made of brick, with fire proof roofs. The additional 
ip into the roof. Lron covering should be used for the | warmth and durability soon repays the extra cost. The 
hords only, running it under the angle blocks and gib | committee makes no decided recommendation concern- 
plates. The cost is nominal, taking into consideration | ing pumps, but the Chairman, who has watched various 
the length of life it adds to the structure. A record of | kinds for 20 years, prefers the Worthington or the 
overing the chords in this manner shows it to cost 114 | Blake. 
Mr. Markley continued: *‘f| On Wednesday afternoon Mr. George W. Andrews, of 
have on my line one bridge with the stringers covered the Baltimore & Ohio, read an interesting article on 
with No. 26 galvanized iron. It was put on in 1885 at a | Track Tanks, which is printed in another column. The 
ost of 17 cents per lineal foot of bridge, and the stringers | next meeting will be held in Philadelphia. 
are as good pow as when putin. I find only one objec- — = == 
‘ion to this; the bard oak ties have a tendency to cut or 
vreak the iron at their edges. il 
“Concerning the best method of framing and packing The S. A. Woods Machine Co., of Boston, has recently 
'lowe Truss Chords, very little improvement in framing designed and perfected the machine shown here for 
s possible if the workmanship is close. In packing, I | squaring and truing up timber of large dimensions. It 
ise iron and would not use anything else. Two years combines features that make it a desirable machine for 
(zo I removed a 97 ft. span bailt in 1878, it having had a | car shops, bridge building, etc. It takes work 30 in. 
feof 12 years. The chords were packed with wood, | wide and 24 in. thick. It has a quick return feed and a 
ind the clamps were iron. The chords were perfectly | power hoist for the cylinder. 
und when taken out, except where they cameincon-| The central iron frame work carries all working parts 
ict with the wood packers, at which place they had | of the machine, and the cutter-head, feed works, etc., 
ecayed toa depth of from one to two inches, a condi- | are thus upon a substantial foundation. The ways are 
ion not found te exist where iron packers are used. | dependent for support upgn the iron work. The cutter- 
he timber used in this span was long leaf Southern | head is made with forged steel body and crucible steel 
ine. LIuseitin all cases for my chords, as I consider it | journals of large diameter running in long boxes con- | 
It is square, slotted on four 
The first business for Wednesday was the election of | sides, and cutters can be attached for chamfering, bead- | 
itticers, which resulted as follows: ing, etc, Suitable pressure rolls are placed before and | 
President. H. M. Hal! (Obio & Mississippi), Olney, after the cut. The entire eutter-head attachment is | 
irst Vice-President, J, E. Wallace (Wabash), Spring- raised or lowered by power, 


“Giant” Dimension Planer. 
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in., and 5 ft. long are being field, [1].; Third Vice-President, N. W. Thompson (Penn- | 


Michigan Southern), Cleveland, O. Executive Commit- | 
-hould be made of two or more pieces of timber properly | tee: G. W. Andrews (Baltimore & Ohio), Philadelphia; | 


| All bearings are provided with self-oiling boxes and 
all parts are readily accessible fer oiling. The idler 
| trucks, on which the platen travels, reduce the friction 
toa minimum, The cutter-head pulleys are 6 in. 
diameter for 5in. bolts. 


Track Tanks on the Baltimore & Ohio. ’ 


In 1890, the Baltimore & Ohio adopted a very fast 
schedule for the trains running between Philadelphia 
and Baltimore on their Philadelphia division, the time 
| being 1 h. 47 min. for adistance of 92 miles. The actual 
running time, after making deductions for stops, etc., was 
®bout 55 miles an hour, which, it must be conceded, is fast 
time for regular trains carrying three heavy coaches, 
and two or three sleepers. Among the improvements 
necessary was the placing of track tanks at two points. 
The total distance of 92 miles was divided as near as 
possible into three parts, thus making the distance nec- 
essary to run for water about 31 miles, 

The first work to be done was preparing the track at 
points where the tanks were to be placed. The troughs 
being 1,200 ft. long, it was necessary that the track for 
that distance be level, running off at each end by easy 
gradations to regular grade. This work was done by 
the regular track force. At Station No. 1, to get this 
level, it was necessary to raise at one end, the lower 
end being 17 in. lower than the other. At this point we 


On motion of Mr. Ennes, of the South Carolina rail | have a double track through truss bridge of 115 ft. span, 


which we were compelled to raise the 17 in. Station No. 
2 was placed on a fill, where the grades formed a dip of 
about 4 ft , the grades being about 10°56 ft. to the mile. 
The grade being leveled, the hewn ties were taken out 
and replaced with sawed ties, 8 x 9 in. whiteoak. These 
were dapped 1'« « 19 in., working each way from centre of 
ties, to form a seat for the troughs. The troughs were 
made of sheet steel -,-in. thick, 15 ft. long. They were 6 in 
deep, 19 in. wide, with a 14g in. « 1'¢ in. angle riveted to 
each side 14g in. from the bottom. This rests directly 
upon the top of the ties and forms the means by which 
the troughs are fastened to the ties, the fastening being 


| done by an ordinary track spike, allowing the head to 


catch onthe small angle mentioned. This ailows the 
troughs toexpand or contract. Tbe troughs are fastened 
firmly attheir centres sv that they will be stationary at 
that point, allowing for expansion at the ends, 

The troughs were made in 30-ft. sections in the shop. 
In laying them each joint was red-leaded, and cold 
riveted with ,,-in. rivets, 20 to the joint. Ateach end is 
placed an inclined plane, with a total length of 13 ft. 8 
in.; the inner end of this is riveted to the bottom of the 
trough and the outer end fastened to the timber by 
means of rail spikes driven on the edge of the plate,with 
heads of spikes resting thereon, thus allowing for ex- 
pansion of the trough. The object of this plane .is to 
force the scoop on tender of the locomotive up into posi- 
tion should the fireman fail to raise it, thus preventing 
any damage to either the scoop or trough. 

The water supply must be governed by the location of 
the station. At station No. 1 we were compelled to con- 
struct adam six feet bigh and about 75 ft. wide across 
the stream at that point. From this the water is 
drawn through six-inch cast iron pipe a distance of 600 
ft. by means ofa steam pump and forced into a 40,000 
gallon tank placed 28 ft. above the track. 

At station No. 2 the supply is received from a mill race 
about 600 ft. from the pump house. From this race the 
water flows by gravity toa filtering well at the pump 
house and from this it is forced by a steam pump into a 
30,000 gallon tank, 28 ft. above the track. These tanks 
are kept full atall times. From the elevated tanks the 
water is delivered to the track troughs in the following 
manner: An eight-inch cast iron pipe is connected to 
the elevated tanks, and run to a point at or near the 
pump, where it is reduced to six inches. At this point 
is placed a six-inch gate valve. The supply pipe, running 
direct to the trough, branches off ‘to three points by 
means of tees, reduced at point of leaving valve to 3}, 
in. Two of the branches are connected to the troughs 
at points 200 ft, from the ends. The third one is connected 
to the centre of the trough. 

At the points of connection of the water-pipe to the 


*Paper read by G. W. Andrews, of the Baltimore & Ohio, at 
the meeting of the Association of Superintendents of Bridges 


| aud Buildings at Cincinpati, Uct, 19, 
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trough there is built a pit the full width of the track, 
: about 3 ft. wide and 3 ft. 6in. deep, with side and end 
walls of masonry; the top is covered with 2-in. plank | — 
bey and the bottom drained to one side. Into these pits the 


NEW YORK & BROOKLYN BRIDGE CABLE RAILWAY. 


Summary of operations during the week including the Columbus Festival. 


¥ Number of round trips of trains and their head ways. . 
pipe is run, and it is connected to the trough by means No. iy. a same day of 
of a pipe flange, nipple and expansion joint. Dey Length > carried. “4m 
j The expansion joint used at this point is one of our the tr’ins Head way—minutes. Totel| car | care |———_-—— ing week 
own design, and believe the first iron joint used for ran. v. 
headway) of trips.|train | number. per 
this purpose. (Some of the Eastern roads use a gum 15 | 7% 4! 3 | 234 24) 2] 184] 1% tr'ins ar (Num’r.| 
P he 1892 | H. Min, | Min. Sec. 
a experience we have made no repairs to these joints. At Sunday....\Oct. 9) 24 0 21 | 1/39 152 | 48 | 12 |180 | | ¥ 3 il 453 | 1,652) 3.65 99.309 |30 1.21 2 t 
this point is placed a 34-in. globe valve for use in empty- | Monday.. .\Oct. 10) 22. 32a) 16/ 1 15 64| 90 [144 | 22| 72/120) 2 28 | 549 | 2.006 3.82 188,677 |45 1.13 
j Tuesday. ..\Oct. 11) 22 45a) 9| 16) 1/ 15| 70 184 | 51 .. (212 2 27 558 | 2.114 3.81 | 158,085 (37 1.39 
ing the troughs for cleaning or repairing. Wedn’sday Oct. 24 0 1/15 | 68 40 | .. |946 | 2 4 | | 2.622) 3.76 223,625 (42.6/109,790 | 2.04 
One of the most important questions to be dealt with, Thureday. Oct | 12 | 39 | 24 200 2 8 one 2,833 3.82 144,842 | 1.29 
in : | Friday . Oct. 9 | 16 5 | 72 -- | (200) 2 44) 526 | 1,931) 3.67 | 123,413 |32 (116,479 <4 
$7 in the use of these tanks, is that of keeping them free Saturday... Oct. 15, 24 0 9/16] 15 198 | 75 90 1120 | 2 45 | 524 |) 1.943 3 153,588 (39.5 
pek. .. 1465 |392 g 2 31 (3,9 7 3.75 37 2 
ie is connected to the steam dome on the boiler, whence it or the wee 65 7 a7 | 74) 6 | 150/898 jae 392 |505 |186 a 31 (3,931 (14,741) 3.75 1,081,539 (37. (869,983 | 1.25 
is carried to the centre of the tracks, where it is double | 
a track, or to the end of ties on single track. There the an hae . | | 
pipe is reduced to 2in., and run toa point 4ft.from the) Wednesday, Oct. 
Ba. she trough. On this pipe at intervals of 45 ft. is 12, to 8:15 A. M. ¢ 
end of the pe Thursday, Oct. 13) & 0 . | | 28 | 12 | 12 (252 | 24 406 | 1 50 | 770 | 3,082) 3.94 258,593 42.6 
placed a cross, from which a 1 in. pipe'is carried to the | 
2 troughs. This connection is made with a nipple of extra | * oe 
ednesda ct, | 
E strong pipe, cut 3in. long, tapped out at one end and 12, to 12:39 a. m| 2 7 
plugged with a hole in. diameter inclined down. Friday, Oct. 4 + 51 |161 |180 | 52 (252 | 24 586 | 2 | 1,206 | 4,895) 3.87 358,913 36.6 
mediately back of this nipple is placed a1 in, check valve 
“ to prevent the back flow of water when steam isturned « To permit displays of fireworks, trains did not run 1h. 28 m. Monday evening, and 1h. 15 m. Tuesday evening. 
Re off. The 2in. pipe in the centre is drained from both 6 The trains usually sent out from Brooklyn by cable, from 5.0 A. M. to 12.39 a. that is, 19 h. 39 m., and by locomotives 
= the remaining In this instance the trains were hauled continually 43 h. 39m. 
> ends with a drain cock placed at the lowest point. To| c¢ Estimated. 
prevent breakage through expansion or contraction, ex- : 
pansion joints were placed at intervals of 200 ft. B fie 
‘ All steam pipe should be boxed in and packed with rooklyn Bridge Traffic in the Columbus Week. Troske a Die Londoner Untergrundbahnen,” Clarke's 
: mineral wool or covered with magnesia or asbestos pipe Scribner's Magazine articles on “ Rapid Transit in 
Ks covering, to reduce the condensation of steam. We find During the Columbus Festival in New York, the Cities” and a batch of blue books and reports, We may 
Bs the pressure of steam necessary to prevent freezing in| various lines of transportation leading to the metro- as well say at the outset that it is merely an amiable 
coldest weather to be about 80 Ibs. politan district, as well as those within its boundaries, | #¢tion to pretend that the article is really a review of 
During the warm months, when steam is needed for | were obliged to carry a largely increased number of these publications. To get a notion of the present tra tic ; 
a pumping only, we use an upright boiler of 25 H. P. | passengers, as compared with their ordinary traffic, in London and its probable development, and of the ‘ 
es During cold months, when it it is necessary to have live | and at times within quite limited periods. Certain par- | ©*!Sting facilities for handling it, and of those which 
* steam constantly in the troughs, we use an old locomo- | ticulars of this traffic were given last week in the Rai/ must be provided before long, the writer undertakes an 
a tive boiler of about 95 H. P. at one, and at the other | road Gazette independent investigation. 
i one of 80 H. P. (the smaller would answer for either| What was successfully done on the New York &| He finds that within a radius of six miles of Char. 
Ry. place. Each pump is, of course, connected to both its | Brooklyn Bridge Cable Railway in moving the congested | "8 Cross there are 270 miles of railroad and 255 stations; i 
“ih boilers. masses of humanity is shown in the following sum within 1Z miles there are 400 miles of railroad and 391 
ee At these, as well as at all other water stations on the | mary of operations of the week which included the Fes- | St@tions, but as a large part of these railroad lines and 
x Philadelpeia Division, we use a No. 9 Blake pump, with | tival. On this railroad trains of from two to four cars stations are used by more than one company, he esti 
3 a capacity of 260 gallons a minute. each are run on headways of from 15 to 1's minutes, | ™#*S that ifeach station within the 12 mile area were p 
aa At the end of a trough nearest the approaching train | varying to best accommodate the fluctuations of travel. counted separately for each company using it, the num , 
“ is placed a signal similar toa high switch stand. This | Usually the cable runs from 5 o'clock a. m. to 1 o'clock a, | P&T Would be increased to 650. He divides the railroads ' 
‘i is to notify engineman and fireman where to lower the | m. following, or 20 hours, and the last train during this considered into two classes; the purely local and the 1 
a scoop. At the distance of 100 ft. from the far end is | interval hauled bycable is dispatched from Brooklyn lines of the great companies having termini in the d 
: placed a similar signal, at which point the fireman is | station at 12:89 o'clock a. m.; during the remaining 4 hours | ™éttopolis. The local roads carried passengers last year 
supposed to raise the scoop, providing he has not filled| and 21 minutes of the day of 24 hours the trains are | follows: The Metropolitan, 75 millions ; the Metro 


his tank before reaching that point. 

I mentioned that a 6-in. valve was placed in connec- 
tion with the supply pipe at or near the pump house. 
Over these valves is built a smail valve house, with floor 
about on a level with the track. After an engine has 
taken water these valves are opened and water aliowed 
to run into the trough for from four to six minutes. 
When we first put these tanks in use there was consider- 
able complaint that troughs were often not more than 
two-thirds full. On investigation | found that freight 
trains running over the troughs had thrown out con- 
siderable water by the current of air caused by the 
passage of the cars. I then instructed {the pumpers to 
inspect the troughs five minutes before schedule time 
of trains, to see that they were properly filled; and to 
remain in the valve house from that time until after the 
train passed. 

The elevated tanks are built in “frost proof” style, 
circular in form with hexagonal roof, covered with slate. 
The staves and bottom are of 3-in. white pine, the whole 
bound by 11 hoops of , = 4 in. iron. 

As is well known, there is placed on the tender an ob- 
long spout with a hinged scoop on its lowerend. This 
scoop is connected to a lever on the forward end of the 
tender. When the engine reaches the trough the fire- 
man throws this lever back, causing the scoop to drop 
about 3in, The speed of the engine causes the water to 
flow through the scoop and spout and up into the tender. 
Engines often take water running at the rate of 45 
miles an hour. 


Cost.—The cost, complete, of No. 1 tank (for two tracks) | 


at Swan Creek was: 


Labor (placing trough, running pipe, ‘etc. ). 2,135 
(including all shop work)............ 4,159 
Material (including ties, pipe fittings, pipe).... 2,939 

$10,388 


** Labor” includes all labor in the field except grading. 

Included in the above cost is the running of about 75 ft. 
of 8 in, cast iron pipe and placing two stand-pipes for the 
use of freight engines. The cost of Station No. 2 was: 


Preparing roadbed... 2.767 | 
Labor (placing troughs, e 1,549 
Material (including ties, pipe fittings, etc.). 3,030 


$11,535 

Included in this cost is the running of 600 ft. of 8 in. 

cast iron pipe and the placing of two stand-pipes for use 
of freight engines. 


Cost of operating age station per month : | 
Coal, per month, 15 (average). 22.50 | 


$132.50 


hauled by locomotives. 

To carry the crowds offeringon Wednesday and Thurs 
day, Oct. 12 and 13, the cable was run continuously for 
44 hours, and trains cf from two to four cars each, aver- 
aging 3.87 cars, were run on headways from 4 to 1'¢ 
minutes, averaging 2,', minutes. During the 24 hours be- 
ginning at 8:45 o’clock a. m., Wednesday, 770 trains were 
run, on an average headway of 13 minutes, and 258,953 
passengers were carried—or nearly one-fourth as many 
as were carried on the day of greatest travel over the 
five elevated railroads in New York, constituting the 
Manhattan Railway system.” 

For comparison, the numbers of passengers carried on 
the days of the preceeding week, Oct. 2 to 8, are given in 
the table showing what is the ordinary traffic, at this 
time. Each day during the two weeks was fair. From 
this, it will be seen, that the increase in travel due to 


the Festival, began on Saturday, Oct. 8, and continued | 


for one week; the greatest increase was on Wednesday, 
Oct. 12, when 223,625 passengers were carried, more than 
twice as many as on the same day the week before, and 
over 40 per cent. more than had ever before been carried 
in one day on the railroad. 

The operations here recorded illustrate the extreme 
flexibility of a cable railroad system. During the period 
covered there was no halt or failure of the driving 
mechanism, and the increase in demand for hauling 
power was much less, comparatively, than the increase 
in traffic handled. The reliability of the driving mech- 
anism employed was, however, but one element, con- 
tributing to the sucess of the work done; the discipline, 


| vigilance and efficiency of the employés operating the 


railroad constituted another element fully as important; 
a few served 26 hours continuously, more 24 hours, and 


| most of the others 19 hours,+ all with entire willingness 
and a strong personal desire each to perform faithful | 


and effective service. 


Rapid Transit in London. 

In the Quarterly Review (London) there appears an ar- 
ticle which we judge to be by Mr.W. M. Acworth, discuss- 
ing at considerable length the question of rapid transit 
in London. After the old fashion, this article is osten- 
sibly a review of several recent books and docume nts. 
Among these are, Kemmann’s “Der Verkehr Londons,’ 


*Per circular note, issued by Col. F. K. Hain, General Mana- 
ger of the Manh attan Railway, to the officers and employés, 
deservedly commending their efficiency, 1,075,537 paseengers | 
were carried on Wednesday, Oct. 1% 


t Ordinraily, so long a continuous service would be unwise; | 


in this instance, it was better toso employ experienced and 
disciplined men, rather than to add to the force a large number 
of others neceesarily untried and ignorant of their duties. 


politan District, 39 millions ; the North London, 30 mil 
lions ; the City & South London, five millions: the East 
London and others, nine millions; total, 158 millions. 
By a process which may or may not be accurate, 
but which probably gives too small a result rather than 
too large, the reviewer estimates that the season ticket 
holders would add 19 million journeys to the above, 
making a grand total of 177 million passenger journeys 
on the local linesin a year. 

He estimates the London passenger traflic for the 
great companies having termini in that city at 150 mil 
lions, giving a gross total for the railroads of 327 million 
passenger journeys. The journeys by other publie con 
veyances for the year are put down as follows, witb the 
railroad total given aabove : 


Railroad passengers 


millions 
Omnibus passengers 


Cab and steamer passengers.... wd 
Total .. 777 millions 


Dividing thisby 4 millions, the number of inhabi- 
tants of London, it appears that there are 183 journeys 
taken each year by each inhabitant in all the public con 
veyances, He compares this with New York, “ the only 
other city in the world with a fully developed system of 
internal railway communication.” And incidentally he 
says: ““There can be no doubt of the practical conven 
ience of the lines of the Manhattan Elevated, and of the 
extraordinary technical ability with which it is man- 
aged.” Ifthe London underground system were used 
as much proportionately as the New York elevated roads 
it would carry 550 millions a year instead of 125. 
Counting internal means of communication alone, the 
reviewer finds that in New York there are 231 passenger 
journeys per head of population per annum as eompared 

| with 183 for all conveyances in London, 
While no other town except New York can compare 
with London in its railroad communication, Iondon in 
| its tramway accommodations is far behind most of the 
other great towns of the world, It has but about 100 
miles of tramway carrying 200 million passengers, while 
Berlin, with one-third of the population, has 180 
miles which carry 121 millions; Boston, with one-fifth of 
the population, has 245 miles carrying 119 millions; Phila- 
delpbia, with one-quarter of the population, has 340 miles 
of tramways. The reviewer does not compare Chicago 
| with London, as its metropolitan railroad is so recent and 
so short. While the cable system, “‘ withits long trains 
| of cars crowded with passengers wherever standing or 
|clinging room is to be found, and driving slap-dash 
through the most important streets,” is not to be con 
sidered by an Englishman. 
The accommodations for London city passenger traffic 


| being therefore inferior now to those of other great 
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es and to those which are needed, are still less Passenger Traffic at Chicago on Account of the (or about 51.3 per cent. by canal, and it is held that the 


,dequate for the future. The writer cites various in- Dedicatory Services. |railroads of the state unaided by the canal could not 
m= @©«=_ stances of the growth of traffic as facilities are provided. | maintain the port’s position as being al ways able to offer 
re \s, forinstance, in New York, where in 10 years the total | In our issue of last week we published statistics of the | a grain freight to departing vessels. In addition to this 
 §©=r snovement by the elevated railroad iocreased 120 per | Passenger movement to New York by various railroads there is always a drop in freight rates on the opening of 

_ while the population increased but 45, He quotes | during the Columbian celebration in that city, and we | the canal. 
Ss Mr. Greathead to the effect that the traffic by internal | 2Ow report the volume of the passenger business at Chi-- The conference, which was presided over by Mr. 
mveyances of London, that is, excluding the great rail- | ago for the similar celebration there, as far as the figures | George Clinton, a grandson of Gov. De Witt Clinton, 
| ;oads, bas increased out of all proportion to the popula- | can be obtained at this date. From the fact that acon- was called to promote what is known as the Seymour 
“i For instance, in 1864 the passenger journeys were | Siderable part of the traffic originated from points some plan of improving the canal ; that is, lengthening most 
» sper head of population; in 1874, 45; in 1884, 78; in 1889, | distance from Chicago, and that many roads have not | of the locks so as to admit the passage of two boats at 
: nd “last year” (date not given), 114. At the rate of | yet received complete reports, these figures are neces | once and increasing the present depth of the canal by 
Ps rease which has been sustained in recent years there | 8arily latgely estimated. It has been said in the daily two feet—-from six to eight feet—this is to be done by 
ee be 400 million more passengers to be carried in| papers that the railroads entering Chicago were dis- adding to the height of the bank and excavating the 
a London seven years from now than are carried now if | appointed at the small volume of excursion business for | bottom. ‘The 596 delegates present were kept strictly to 
a facilitiesare given. Ofcourse all this is familiar doctrine | the dedication ceremonies, and also that the excursion | this programme, al! attempts to pass resolutions in favor 


. to our readers, for these facts of the growth of passenger | rate of 1}¢ fare for the round trip which was adopted by | of a larger canal or to have the Legislature take cogni- 
vement in much greater ratio than the growth of | all eastern roads and by the western roads for distances | zance of an alleged practice by the railroads of diserim- 
population have often been pointed out. | within 350 miles of Chicago had the effect of making the jnating in the winter against a man who freighted on 
9 \dmitting the inadequacy of London’s accommoda- volume of excursion business much less than it would | the canal during the summer were turned aside without 
: ins for city travel, the question is, how are existing | have been if a lower excursion rate had been made. The delay. 
eans to be supplemented? Obviously, not by occupy: | facts do not support this conclusion, however, as in the The resolutions adopted were in favor of continuing 
ng the streets. Considerations of speed and considera- first place very little business other than the transporta- | the uncompleted work of bottoming out the canal and 
ions of space both rule out at once any such suggestion, | on of troops, state officials and invited quests came lengthening the locks by a proper appropriation; that 
he new rapid transit lines, therefore, must be either from points beyond the 350-mile limit, and, secondly, as it any further plans should be left to a board of engineers 
erhead or underground ; but according to the re- was generally understood that invitations were necessary | to be selected by the executive committee of the Canal 
ewer overhead lines like those of New York are out of |*® Secure admittance to the World’s Fair Grounds, | Union; that the same executive committee be em 
e question in London, because for those who are pass- many stayed at home who would otherwise have visited powered to bring the question of canal improvement be- 
x below they are an “unmitigated nuisance, and bad | Chicago if everything had been thrown open to the | fore the next Constitutional Coavention and that the 
is they are in New York they would be ten-fold worse public. As it was some of the railroads entering Chicago | Adirondack forest should be preserved as the water 
London.” Further, in the dark climate of London | bad an unexpected volume of business thrown upon | shed for the canals. Any attempt to contiscate the 
they would, at least in winter, for weeks together produce | them and all carried as many passengers as they con-| Albany basin was also denounced. 


.| midday the darkness of night. Finally to purchase | Yeniently could with the present facilities. The proceedings closed with a mass meeting at which 
right of way on useful and acceptable lines would cost The following are figures, as far as they have been | jetters were read, and O. B. Potter, D. N. Lockwood, T. 
much. There is, however, one kind of elevated rail- compiled : S. Alvord, J. M. Farquhar and L. Windmuller spoke. 


vad possible in London; that is, by double decking ex- The Chicago & Erie brought in during the four days, | The last named gentleman, representing the New York 
sting railroads. and e reviewe ines ¥ Oct.18 to Oct. 21, inclusive, 10,113 excursionists, princi- | Chamber of Commerce, referred to the ship canal scheme 
the revi r thinks that before 
many years are gone this will be done in cer pally from points in Ohio, The numbers on the different | as follows: “A bill is now before Congress asking for 
instances, that “ten years hence we may | 4®78 were divided about as follows : Oct. 18, 3,100; Oct. | $100,000 for surveys and our Chamber has been requested 
the present rails given up to long distance 19, 3,250 ; Oct, 20, 2,200; Oct. 21, 1,650, to support it. This scheme would involve an expendi- 
semi-suburban trains, and overhead an almost The Michigan Central has no complete returns yet, | ture of $150,000,000 if it were practical, while $300,000 
neessant service of electric trains for the accommoda- | #@4 42 approximate estimate is therefore made from the | expended by our own state on canals would accomplish 
n of the truly suburban or omnibus traffic.” But | "Umber of cars brought into the city. From this it ap-| the same object.” This is puttinga wastefulness of ex- 
this is only possible to an existing company, and none of | Pe@T8 that on the 19th about 7,200 passengers were | penditures by a general government in rathera stronger 
the London companies seem inclined to do it, while the | brought into the city, and about 4,000 passengers on Oct. | ight than is usual. 
present underground railroads—the Metropolitan and | 20. ; 
the Distriet—are built on a system which is commercially | The Chicago, Burlington & Quincy brought in, ap- | Hardening Circular Cutters. 
impossible of extension. The chairmen of these com- | PPoximately, 15,000 passengers during the four daysin| wr. G. F. Hinkins, of the St. Paul & Duluth shops 
panies do not hesitate to proclaim that their dividends ®4@dition to its regular business and not including the | 4¢ Gjadstone, Minn., writes to Sparks as follows : 
do not come from the passengers who travel at penny | troops transported. On the subject of hardening circular cutters of four or 
fares over the crowded interior parts of the line | The Atchison, Topeka & Santa Fé carried between five inch diameters with knife cutting edge a few re- 
, 
t te minteeuemmnnies or 3,000 and 4,000 excursionists during the celebration. marks may be in order. > ; 
it from passengers whom they camry tt com- Louisvill & “ These cutters try the patience of the toolsmith to an 
siderable distances, and the reviewer goes on he MEETS, NOW ANaRy icago reports a total | . vasnerating degree, while the losses from cracking and 
to demonstrate that while a shallow. under-| of 3,152 excursion tickets sold. from pieces breaking out of the cutting edge are a serious 
The Chicago & Northwestern records are not yet com- | item of expense. If, ont ee I ry trespassing up- 
> 63 on ground already covered, | will offer a suggestion or 
hing like a million pounds per mile, no statistics of | Plete, but the Passenger Department estimates that two, based upon experience, which may not only aid in 
present traffic warrant anyone in supposing that interest | the usual business was approximately doubled during obviating mishaps with this kind of cutter, but also 
could be earned on such an investment. His conclusion, | *e three excursion days and that about 35,000 people a with otber kinds of tools of — bulk or of ig 
‘lus shape. which would cool quicker in one part than in 
then, is that nothing but the Greathead system, so called, day were brought into the city. This was principally sialon. One mode of treating these cutters so as to 
s left, but be has the candor to tell us, what indeed | suburban business and very little traffic originated at equalize their bulk as much as possible is to drill holes 
must be well known to our readers, that in the last half | Poimts beyond 300 miles from Chicago. | in the thick parts, and — isa good way ; but > — 
ear re .d The City & S The Chicago & Northern Pacific carried 1,948 en-|mine just where and how many ab now 
vear reported The City & South London was able to pay od the holes should be to equally pro- 
its ordinary shareholders dividends at the rate of only | ot Sar 02 Uct. <i, and broug portion the cubical contents requires a degree of 
half of one per cent. per annum. His opinion is, that the following numbers into Chicago; Oct. 19, 6,000, Oct. judgment and mathematical ability beyond the limit of 
this wrtaking anffe ‘. ; P 20, 7,960; Oct. 21, 8,000; Oct. 22, 6,500. The number of | most tool-smiths, nor can the smith always have at 
” eadettaking y oe. orem mintanee of engineering ra rs landed in Chicago a day by this road is said hand a mechanical expert to consult, and if he could, it 
and mistakes of operation which are inseparable from | P®*%© ee is by no means certain that the latter would be correct 
an experimental enterprise. It is too small, it has too to be very nearly 6,000. : |in his estimation of what ought to be abstracted to 
steep a gradient, there were early break downs of ma-| Tbe Baltimore & Ohio carried about 5,550 passengers | equalize the cooling process. I eee take recourse 
number carried, or a total of approxi-| to the rule of finger aud thumb, good horse sense expe- 
chinery, and the policy regarding fares has been experi- over na eg pst ga ’ PP rience, as follows: I heat the edge of the cutter to the 
mental and fluctuating; but when all is said he thinks | ™@te/y 9,00 ort he t Tes aya. ‘ | hardening beat, a heat which I find to be surprisingly 
that the chance that this line will pay 5 percent, in- The Chicago, Milwaukee & St. Paul carried about 8,000 | }jow on account of the reduced area and the slow conduc- 
terest is exceedingly small. In the three half th ¢| excursionists, of whom about 1,000 came from points | tion of heat away from the edge through the particles 
| outeide of the 350-mile limit, The suburban business of | toward the centre of the piece. The next important 
it has been at work, working expenses have been re_ | OU%S!@e > thing to overcome is tension, which can be done by dis- 
spectively 79, 76 and 70 per cent. of the gross receipts. | this road amounted to about 15,000 passengers per day | triputing proportionately the heat of the part — is re 
. i a al =e during the three days. | quired to be hard over all of the portion that does not 
Notwithstanding the somewhat unfavorable results of The Illinois Central carried 20,000 ple an hour for|need to be hard, The object of this is to 
working the City & South London Railway six schemes| . Dedicati D A : 1 of 120,000, be lessen the risk of cracking in hardening by 
were submitted in the last session of Parliament asking hours on total o | having the steel act together throughout so 
rights to build railroads on the Greathead plan, aggre tween Chicago and the Fair Grounds. The numberof/as to render the cooling simultaneous. To do 
rte > il pian, a@Bre- | -aburban passengers ordinarily carried is from 25,000 to | this requires patience, care and good judgment. I place 
zating about twenty miles, The joint committee re- . 3 
ported in favor of all these bills, but the dissolution of 


30,000 a day. The excursionists on this numbered the cutter on a long mandre! and rapidly revolve itina 
road 
Parliament interrupted the proceedings and only one about 4,500. | hardening heat before the body gets hot, and if the edge 


| brisk fire, in order that the edge may be brought to a 
received the royal assent. The matter is thereforeagain| Te North Side and West Side street railroad com-| appears to be getting too hot, extract or diminish the 
‘pen for discussion, but the argument of the Quarterly poo carried 1,000,000 ae Oct. 0, 21 and 22, | waste, and in this manner Ihuwor the steel back and 
reviewer is not very favorable to the prospect of financ. which is probably about their maximum carrying ca | forth until I get it in the right mood (and if it is not in 
ny these projects or others like them even if they go| Wee people, may thee dip 
through Parliament, The tendency of the Parliament- The Canal Conference at Buffalo. sound. Comments are in order. 
iry committees and of the London City Council is to load The editor of Sparks adds that it seems to him that 
‘he bills down with conditions that aze very burden-| The late canal conference held at Buffalo was on the | this method of imparting heat, by conduction from the 
some, and this coupled with the fact that they must/| 100th anniversary of the first act passed by the legislature | circumference of a cutter with its exposed edges, is 
ompete with tramways and omnibuses carry”| of New York to open a waterway between the Hudson | fraught with danger, unless great patience, care and 
ng passengers at fares of one penny and even of| and the Lakes. This route, by Lake Ontario, was super- | good judgment are exercised to prevent the edges from 
half a penny, makes the outlook for any great extension | seded in 1825 by opening of the Erie Canal, which had | getting too hot. The rapid rotary motion given to the 
of rapid transit facilities in London somewhat discourag-| both of its.shores in the state of New York. One| cutter is probably the secret of Mr. Hinken’s success, 


ground line like the Metropolitan must cost now some 


| 


ing. Further than this, there is a tendency as shown in| hundred years ago New York was the fifth in rank of | — ee 
the Central London Act toi bli A New Sanding Device. 
e Central L n Ac impose an obligation to carry | the United States, but the Erie Canal immediately made | 


workmen the entire length of the lines (in that case six | the city of New York the great shipping port of the A new track sanding apparatus has just been invented 
iuiles) for one penny, and the conclusion is that it will | country, and consequently the greatest importing port ;| ¥Y Mr. C. W. Sherburne, of Sherburne & Co., dealers in 
ve difficult enough to make these lines pay under the} and receipts of grain by the canal are still an important | railroad supplies, of Boston. rhe device is simple and 
ost favorable circumstances, and “‘ the prospects of the | direct and indirect factor in maintaining the commer-| @ective, and is used automatically iD connection with 
indertaking are by no means too bright. Capital for| cial supremacy of that port. The total receipts of grain | the air brake. The sand is dropped on the rails when 
ach new undertaking certainly will not be forthcoming | at New York for the seven years ending with 1891, | the engineer moves his brake valve to make a stop, con- 
fitisto be exposed to conditions of construction and were, as set forth in the call for the conference, | sequently no attention is required from the cugineer, It 
vorking more onerous than the last one, still less if it | | has been carefully tested in actual service with satis- 


to be called on to carry a large proportion of its pas- (all routes)... "factory results. The device will be 
engers at nominal fares, or to be threatened with the — Gescribed in detail in future issue of the Rativond 
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ESTABLISHED IN APRIL, 1856. 
Published Hvery Friday, 
At 73 Brosdway. New Yore. 


EDITORIAL ANNOUNCEMENTS. 


Contributions.—Subscribers and others will materially 
assist us in making our news accurate and complete if 
they will send us early information of events which take 
place wnder their observation, such as changes in rail- 
road officers, organizations and changes of companies 
in their management, particulars as to the business of 
the letting, progress om completion of contracts for new 
works or , of old ones, experi- 
ments in the eenaiaction of roads and machinery and 
ratlreads, and suggestions as to its improvement. Dis- 
cussions of subjects pertaining to ALL DEPARTMENTS of 
railroad business by men practically ac inted with 
them are especially desired. Officers will oblige us by 
forwarding oanee pews of notices of meetings. elections, 


intments, annual reports, some notice 
oF ali of which will be publ 


Advertisements.— We wish it distinctly wnderstood that 
we will entertain no proposition to publish anything in 
this journal for pay, KXCEPT IN THE ADVERTISING COL- 
uMNS. We give in our editorial columns OUR OWN opin 
tons, and those only, and in our news columns present 
only such matter co we consider interesting, and wm- 
portant to our readers. Those who wish to recommend 
their inventions. machinery, supplies, financial schemes 
stc., to our readers can do so fully in our advertising col- 
umns, but it is useless toask us to recommend them edi- 
tortally. either for money or in consideration of advertis- 
tng patronage. 


During a recent Sibiiien on a paper on Signals 
read before the American Society of Civil Engineers, 
one of the speakers said that for many of the roads in 
this country the adoption of the standards of safety 
enforced by the English}Board of Trade ‘‘ would spel! 
bankruptcy.” The adoption of the block system, efti- 
cient distant signals and interlocking is certainly cost! y 
especially on crowded lines and at complicated junc- 
tions where numerous levers are required, but toa 
large extent the expense is proportional to the 
volume of traffic and need not be excessive on lines 
witb a thin traffic. That the extended use of efficient 
signals does not necessarily mean pecuniary loss is 
shown by the Annual Report of the New South Wales 
Railways, just received, in which the following large in- 
crease in the appliances indorsed by the British Board 
of Trade has been attended by an improvement in the 
percentage of net profits on the 


Miles worked under || Percentage of 
| absolute block. places interlocked. 
|Miles 
jopen. || — r 
Four and Single. Not inter 
| track. locked. locked. 
Oct.. 1888. 2s | 28 |) 96.63 | 75.98 
Aug.,1892) 149 605 754 51.40 48.60 


The absolute block system on single track roads is 
secured by means of Tyer’s tablet, or Webb and Thomp- 
son's electric ataff, and it is stated that at the close of 
this year 956 miles will be worked under this system. 
The traffic on the whole system is thin, the average 
number of trains each way per day being 5.8 and the 
earnings per annum per mile open being $6,972. 
Deducting, however, 825 miles of new and branch 
road which is stated to be unprofitable at present, bav- 
ing been built to develop the country, the traflic on 
the remaining portion on which the block system and 
interlocking is adopted is $9,849 per mile per annum 
with 7.58 trains each way per day. 


There is one railroad in the U mited States which is 
worked under the block system throughout, and it is 
not a small one either. It 1s the Chicago, Milwaukee 
& St. Paul, with 6,100 miles of road. As our readers 
know from previous statements in these columns, this 
road has kept trains a station apart on some parts of 
the line for several years, the station operators com- 
municating with each other by short circuits, extend- 
ing through three stations, and the Morse telegraph 
being used.* This system has been extended over all 
the busiest portions of the road; and on all other 
parts the train dispatchers have orders to see that no 
train, passenger or freight, leaves a telegraph station 
until the last preceding train bas reached the next 
telegraph station, the orders being given to the station 
operators in the usual way, Some of the lines of the 
Milwaukee have very few trains and on these the dis- 
patchbers can do this blocking very easily, in the manner 
used on the Canada division of the Michigan Central; 
that is, a train leaving a station a long time after the 
last preceding one can be moved under an order giving 
to it a clear track for several stations in advance. 


* Bee Railroad ¢ Gazette, April 29,1 page 309, 
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Thus the number of orders issued is not excessive. rt | 
must not be assumed that because the Milwaukee mile- 
age is very long, it is all very ‘‘thin.”” The company 
does a large business on some of its lines, and it has 
over 100 miles of double track. Those portions of the 
road where business is heaviest are more than usually 
well adapted to the service, stations being frequent, 
and sidings or second main track being sufficient: and 
permissive blocking is. we are assured by the officers, 
a very exceptional thing. So far as we now recall, 
this is the only road using the space-intervals so com- 
pletely. The West Shore is blocked its whole length, 
but the system cannot be said to be used on the whole 
road, as there has lately been added a branch, Syracuse 
to Earlville, is not blocked. The 
space interval system is now increasingly appreciated 


which. we believe, 


in all sections of the country, and we may hope to see 
it adopted with considerable rapidity. The Chesapeake 
& Ohio, which has blocked passenger trains for several 
years, now blocks all trains on about 120 miles of its 
road, a number of towers and improved signals for this 
purpose having been erected on the Huntington Divi- 
sion. The Richmond & Danville blocks about 80 miles 


on the Virginia Midland Division, a number of new 
towers having been established. Among the other 
roads not mentioned in our list published Feb. 5 last 


is the Norfolk & Western, 246 miles blocked. The Erie 
and the Baltimore & Ohio have extended their block 
systems since that date. One of the most encouraging 
features of this progress is the fact that superintend- 
ents can have better.and better opportunities of seeing, 
from actual practice, that the usual rule of sending out 
all freight trains as soon as they are ready can be 
safely changed to one distributing them more evenly 
over the 24 hours of the day, thus permitting the use 
The belief that this cannot be 
causing intolerable disturbance of the 
traffic bas been the cause of much hesitancy 
matter. 


of long space intervals, 
done without 


in this 


The Long and Short Haul Controversy. 


The last decision on this question from the new U nited | 
States Circuit Court of Appeals, sitting at St. Paul, 
wil!, if it is sustained 


,add to the doubt previously en- 
tertained in some quarters over the proper construction 
of the long and short haul clause (Sec. 4) of the Inter- 
state Commerce Act. Judge Brewer, of the Supreme 
Court, sitting in the Circuit Court of Appeals, delivered 
the opinion of the Court. and anything coming from 
him is associated with the high authority of the Court 
of which he isa member. This impression, in favor of 


the correctness of his ruling is, however, weakened by 


the fact that Judge Cooley, one of the foremost jurists 
of the land, arrived at an opposite conclusion. An ex- 


amination of Judge Brewer's decision does not carry 
that conviction of its soundness that one lkes to feel 
on reading the opinion of a justice of the Supreme 
Court of the United States, and we cannot believe that 
railroad officers will hasten, as the Chicago corre- 
tariffs based on the 
It is too likely to be overruled. } 

In another column may be seen as full a summary 
of the case unde: 


spondents are intimating, to make 
Judge’s view. 


view as has yet been published. 
Judge Brewer seems to have held that where two or 
more connecting roads unite in a joint tariff for a con- 
tinuous haul such tariff may be fixed at any figure 
the roads may agree upon, without reference to local 
rates of either company, and that so Jong as the local 
tariff is reasonable, the joint tariff for a longer dis- 
tance in the same direction may be much less if the 
carriers so agree. Or, 
‘Neitber company is bound to adjust its own 
local tariff to suit the other; nor compellable to use 
a joint tariff with it. It may insist upon charginy 


to use the language of the de- 
cision, 


its local rates for all transportation over its line. If 
they make a joint tariff it is not a basis by which the 
reasonableness of the local tariff of either line 
termined.” 

In this particular instanee the Chicago & Northwest- 
ern received under its local tariff 18 cents per 100 Ibé. 
for the between Scranton, Ia., and Chi- 
cago, and under the joint tariff, through freight for 
New York, trom Blair, Neb., Turner, 30 miles 
west of Chicago, a much greater distance over the same 


is de- 


distance 


line, in the same direction, about 11 cents per 100 Ibs, 
This was charging greater compensation for the shorter 
than for the longer haul under what are cluimed to 
be substantially similar circumstances and conditions, 
which is forbidden Interstate Commerce Act 
No fair reason is shown why New York freight should 
be billed to Turner, but thatisa minor point. As to 
this particular grievance, amounting to $200 or $300, 
the degision may possibly be just ; 


by the 


the interest centres 
on the construction put upon the phraseology of the 
law, 


In July, 1887, among the earhest cases decided by | 
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the Commission, that tribunal held, on the complaint 
of the Vermont State Grange against the Buston « 
Lowell, that if several roads join in making the tari! 
which constitutes the lesser charge on the longer haw). 
while one or more of their number make the great: 
charge on the shorter haul, the case is within t!, 
statute, and those who make the yreater charge must 
justify it. In that case the carriers contended that 
their joint tariff did not constitute the common c 

trol, management or arrangement, 
law, and accordingly they 
law. But 
ypinion, 


referred to in tly 
were not within tly 
the Commission held otherwise. In is 
delivered by Judge Cooley, it is said: ** *Any 
common carrier’ is as much restrained when it unites 
with one or more others in making the long haul char, 
as when it makes such charge independently.” W, 
are not aware of any case where the Commissivn has 
held otherwise or where the position has been su 
stantially modified. For more than five years this ha. 
been uniformly the current of the Commniission’s ruling 
pronounced in opinions by its ablest members, and 
these rulings have been quite generally acquiesced i 
and joint tariffs so constructed as to conform theret: 
In the Chicago & Northwestern case the Court below 
evidently coincided with the views of the Commissio: 
and rendered 


judgment accordingly. We cannot 


shy how many other Courts of first 


resort hav: 
judgments, but it is fair t 
current of the 


Courts has quite invariably on this point set in wit! 


rendered similar 


presume that the decisions by the 
those of the Commission. We are now confronted wit! 
a divergence, and it becomes interesting and impo: 
tant to know, in the language of the distinguishe: 
Congressman from Alabama, ‘‘Where ure we at 

Judge Brewer hulds, substantially, that the conclusion 
reached by the Cummission in the Boston & Lowe'!! 
case and frequently recognized and enforced by it 
afterward, is erroneous and contrary to law. In view 
of this difference of opinion among authorities of such 


high standing, even a wayfaring man is somewhat 


| justified in lookingat the law for himself and reading 


it as he runs. 


For many years back the public had been complain 
ing of the injustice of making the local charges on 
short hauls stand alleged losses from the low tariff on th: 
long, through hauls. From general public complaint 
and eriticism the matter passed into legislative hall- 
and constitutional conventions, and in time the laws 
of more than half of the States of the Union contained 
provisions, more or less similar to Section 4 of the 
National law. forbidding the greater charge for th: 
But the limited jurisdiction of the separat: 
States prevented complete redress, and the Interstat: 
Act was the slow outgrowth of the consti 
tutional limitations upon the power of the State to dea 
adequately with the matter. The question is not 
whether the present Act is itself complete or its pas 
sage in all respects desirable. 


lesser haul 


Commerce 


Whether the situation 
required any legislation at all by Congress, or this leg 
islation in particular. is not material in this controver 
sy. Nor is the constitutionality of the Act m questior 
The plain inquiry 
the Act mean 

If it is assumed that the evil to be 
the imposition by common 
eler or 


What does the fourth section of 


sorrected was 
carriers upon the trav 
shipper for a short distance, of charge- 
that ought, in justice, to be borne by the long distanc: 
traveler or shipper over the same line in tie sam 
direction, we ought to conclude that Congress meant 
by its language to forbid and discuntinue the abus: 
effectually and finally. If we accept Judge Brewer 
interpretation, a carrier owning a through line from A 
to © would be cuntrolled by the law. But tw: 
connecting carriers owning respectively the lines tron 
A to B and from B to C, entering mto a joint tariff 
would not be so controlled. In both instances the evi 
exists. In one case it can be corrected, in the other i 
cannot, under the Act. 

Surely, if we are entitled to the equal protection o! 
the law, we should he subject to its equal prohibition 
and punishment. The construction of Judge Brewe' 
seems to authorize a partial and unjust application o! 
the law in one caseand a total exemption from it ii 
another, when in both cases the same grievance exists 
The interpretation of Judge Cooley, on the other hand 
brings all the carriers, whether owning through line: 
or baving merely joint tariffs and through connections 
to the same level and deals out even justice toall. I 
may be broad and liberal, but it is adequate and equa! 
and to the common mind has the merit of carrying 
out the spirit of the law, without partiality or oppres 
sion. The full text of Judge Brewer's decision may possi 
bly modify the points published, but from present infor 
mation he seems to have juggled with the word ‘‘line’ 


| until he came to overlook the uniform trend of the dis 


cussions on this subject for the last twenty years, 
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GAZETTE 


New Hamburgh and West Cambridge. 


The official revorts of the State Railroad Commission- 
rs have now been published concerning two of the re- 
ent serious train accideuts, those at New Hamburgh. 
N. Y., Sept. 1, and at West Cambridge, Mass., Sept. 10, 
ind they deserve notice for wwo special reasons, besides 
thers of lesser consequence. The telegraphic summary 
fthe first-mentioned case says, in substance, that the 
bridge tender was to blame and the engineman was pot: 
that the signals were not properly displayed. This 
contradicts the statement of the officers of the road that 
the signals were properly interlocked and tends to dis- 
credit the signal system, fur with proper interlocking 
it is impossible for a to fail in this 
The West Cambridge report gives the first clear 
account of the automatic signal arrangements there and 
shows the engineman’s recklessness in its true light. 
Let us first consider the New Hamburgh case. 


draw-tender 
way. 


The home signal ts on the bridge and is not inter. 
locked, The distant signal is 1.650 ft, south. About 
1,500 to 1,700 ft. further south (the distances are not 
stated with precision) is the starting signal of a new 
block signal tower. Thistower, which has a home and a 
distant signa!, as wellasa starting signal. is at the end 
of a third track, where formerly a switchman, on the 
ground, was accustomed to show a danger (or caution) 
signal whenever he saw the distant signal of the draw- 
bridge at caution. This new block tower had recently 
been put in service and was the northernmost of the new 
towersin use, The train, approaching irom the south, 
found the distant, home and starting signals off ,all 
clear) and the Commissivners find : 

From the well-known record and habits of Pecer 
Owens, the engineer of No. 21, as a careful, intelligent 
and faithfal employé in the discbarge of every duty ip- 
cif ent to his calling, the peer of any among a corps of 
employés second to none on this continent, it is believed 
that on this morning when he approached the distant 
signal set at safety, the home signal set at safety, and 
the advance signa! set at safety, that he expected—and 
he had a right to expect—a clear track; that in this con 
fidence as to bis absolute right under a system of sig- 
naling in use for twenty years, he stepped to the left 
side of the engine, after passing the advance signal, to 
enable him to get a better view of the bridge by looking 
across the curve, aad that while in this position fora 


moment the semaphore [distant bridge signal] was 
passed. 


The testimony was teken by Commissioner Rickard, 


formerly an engine runner, but the reportis * By the} 


Board.” The draw tender is censured, and properly, 
for not getting competent assistance according to cus- 
tum (the draw is moved by hand), and also for open- 
ing the draw toucluse to the time of the tram, which 
But 
in holding him at fault for not waiting before opening 
the draw until the new tower-man should also put his 
signals at danger the report has the air of attempting 
to bolster up a defective signaling system. This tower- 
man is also blamed for not putting h‘s signals at danger 
when he saw the distant bridge signal ** on,” but there 
is no evidence that he was required by rule to do this, 
and if he was thus requued, the rule was at variance 
with all the best practice. The signal worked from 
the tower was for the purpose of letting trains go 


very hkely is just, as the rule was a proper one. 


tothe bridge whenever the road was known to be clear | 
(or, under the time interval system, whenever the last | 


preceding train had been gone the prescribed number 
of minutes). The engineman, if he assumed anything 
by the tower signals, assumed that they indicated that 
the bridge signal would be at the *‘ all-clear” position. 
He is dead, but we cannot believe that he 
intentionally did this, to the extent of deciding that 
he need not look at the bridge signal. His failure to 
observe the latter was, doubtless, due to pure forget- 
fulness. 


now 


We have no desire to detract from the honor 
due to ** a peer of the best employes on the continent,” 
but the use of fine phrases does not cover up the fact 
that a plain and weil understood warning signal was 
shown 1,650 ft. from the bridge. We see filo mention 
of fog or smoke and the curve was very slight. 

The cailroad company maintained a defective sys- 
tem in placing dependence upon the exhibition of 
danger signals by 
from the bridge, who had to get his information by 
word vf mouth or other uncertain method, and it may 
be censutable for not seeing that the engineman fully 
understood the change to the new signals and the abo- 
lition of the old custom of warning runners by hand 
motions, but the Commissioners give us no information 
about that; and no fair-minded engineman would for 
a moment claim that a warning, of any kind, 3,000 ft. 
from the danger point, warranted him in neglecting to 
look with the utmost care at the regular and most im- 
portant signal 1,650 ft. from the danger point. 

only important recommendation of the Com- 
niissioners is the following : 


The amount of business passing through this draw isa 
very small, being practically confinedto one boat garry- 
jng a few passengers. ; 
enough toal!ow a canal! boat loaded witb coal to 
under, and be made permanent, withouta draw, 


the switchman 3,000 or 4,000 ft. | 


| This is much to be desired, but reforms infringing 


the ancient rights of navigators ate extremely hard to 
carry out. 

The Massachusetts commissioners, like those of New 
York, give too much prominence to secondary ques- 
tions. It is well enough to discuss rules about opening 
draws at the proper time, but the vital point on a great 
railroad is to make it safe for a train to approach a 
draw at anytime. At West Cambridge the passenger 
train would not have been run into if there had been a 

| double track on the branch that it was about to enter: 
but that train might be stopped in the same place by 
any one of a hundred causes, and the essential lesson 
to be learned is. how to make it safe for a train to stop 
anywhere atany time. This proves to be, in this case, 
as we intimated at the time. wholly a matter of discip- 
line. The Commissioners ve: y justly lay the whole blame 
upon the engineman of the freight, Goodwim. The con- 
ductor was probably jointly responsible for the high 
speed. as there was considerable fog, and the rule re- 


quired the point of collision, a junction, to be ap- | 


proached at only eight miles an hour; but the engine- 
man’s recklessness appears to have been of a par- 
ticularly flagrant character. Automatic-track-cir- 
cuit block signals are in use for three miles before 
reaching the point where the collision occurred, and 
they appear to have been in good order. A few hundred 
feet back of the passenger train was the distant signal 
(mechanical semaphore) for the junction. and this 
Goodwin appears to have not even looked for. He blew 
two blasts of the whistle for something or other, but 
gives no rational explanation of the act. His claim 
that he was answering the junction home signal, far 
ahead, is absurd. The brakeman is justified by the 
Commissioners for having taken the two blasts as an 
answer to his lantern signal. The brakeman did not 
use torpedoes because he had not gone the prescribed 
distance. He could have fortified his own position on 
the trialif he had put them down anyirhere, and to 
|always go the whole distance is often to obey the 
letter while disobeving the spirit of the rule; but as no 
one can expect to uniformly enforce such a difficult 
rule as this, it is not worth much discussion here. 
Such conduct as Goodwin's affords strong presump 
tive evidence of careless habits; it cannot be excep- 
tional, and it lays upon a public body like the Commis- 
sion the duty of investigating the general state of 
discipline on anv road where it appears. It is incredi- 
ble that a man behaving in this way should have a 
clean record in the past if he has been properly watched, 
and the comp.uny is, therefore, bound to explain its 
methods of watching its men. We are not unmindful 
of the fact that the Massachusetts Commission is the 
most intelligent and caretul body of the kind in the 
country : nor do we forget that, generally speaking. em- 
ployés of Eastern roads are more likely to be found sober, 
conservative and reliable than those on roads where 
** floaters” are more common, but this should only 
sharpen the criticism in a case like this. A road with 
plenty of good men to choose from has the least excuse 
for employing those of doubtful qualifications. The 
best railroad commission in the land should be guided 
by the highest and strictest standards, and thereby 
exert an elevating influence on other commissions. 

Some points in the testimony deservea passing no- 
tice. An engineman stated that a white light on a 
crossing gate sometimes appeared in line with a cer- 
tain signal; this shows the need of a colored all-clear 
signal. The passenger engineman called in his rear 
brakeman just at the time when the latter had met 
the freight; that is, before he had time to go far 
enough tv. put down torpedoes, according to the rule. 
This is what is done at many places every day, but in 
how many of these cases does the man persist in fully 
carrying out rule 99 before returnmg? Probably very 
few. Superintendents who depend upon that rule for 
safety are bound to recognize this weakness. The fire- 
man of the freight testified that he did not know the 
location of the signals and did not look for them; 
and yet the Fitchburg is one of those roads where 
enginemen must show their telegraphic orders to the 
fireman. This man’s inteiligence would seem to need 
a little cultivation. 


Instructions to the Man Who Does the Work. 


As a railroad system increases its mileage and its 

| business covers a larger territory, the more complex the 
organization becomes. While a line remains small m 

| extent, not covering more thantwo or three hundred 
miles, the Superintendent has to give his orders to a 

| comparatively small number of men who are in direct 
| tuuch with the individual employés in the various de- 
partments. On a large system, however, general 

orders have to pass through alarge number of officers 


The bridge should be raised high | before acting upon the individuals whose efforts affect 
yer} directly the operations of the road, 
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In order that each foreman should be able to do his 
work understandinglv he must be sufficiently informed 
as to the general instructions given in the various 
branches of the service as far as they refer to his par- 

ticular line of work. It seems as if money were often lost 


| tothe company from the fact that the lower officials. 


{such as shop and road foremen, or yard and train 
| masters, were not preperly informed on orders issued 
| referring to their departments of work. The orders is- 
| sued by the General Manager in regard to any branch 
\of the service go through the Ganeral Superintendent 
to the Division Superintendents, Master Mechanics 
and Roadmasters, These officers are apt, in many 
cases, to think that it is not necessary to pass those 
orders forward to the different foremen. or those in di- 
rect charge of the work, as they mtend personally to 
carried out. This 
action is no doubt often due toa theory that respon 
siblity must not be subdivided, or shifted from man 
to man down through the grades; but it 1s perh»ps 
sometimes from a fear that 


see that the general orders are 


the subordinate officers 
will become too well posted as to the policy and 
requirements of the company; and the lower down 
in the scale the official is. the more frequently do we 
tind that he has this distrust or fear of his subordinates. 
The consequence is that the men in immediate touch 
with the individual who labors and material, 
are not sufficiently informed to carry out in the best 


uses up 


manner the aims of the management. 

We might multiply examples, but a single instance 
will illustrate the point. 
road, an order was given that im order to reduce the 


At one time, upon a certain 


stock of materials carried, and to save making pur 
chases, any material on hand should be used when 
possible, even if not exactly what might have been 
The order seemed 
to have reached the Superintendents and Master Me- 
chanics, but the 


used under ordinary circumstances. 


foremen were found in many 


Gases to be ordering new material when there were 
articles on band which cou:id have been readily used. 
[t was found upov inquiry that no systematic effort 
had been made by the Master Mechanics to see that 
everyone understood the character of the general order 
The Master Mechanics undoubtedly reasoned that they 
would be able to give peraonal attention to the matter. 
but the fact was that they could not attend to every 
Similar cases anse in the matter of 
collecting scrap material, policing the road, making up 
trains, handling terminal work, and many other way-. 
In fact, too much care cannot be taken that everyone 
concerned in carrying out a certain order should know 
perfectly the scope of that order if they do not know 
its language. 


detail that arose. 


As said at the commencement, this feature seems tu 
be lost sight of sometimes, and it is probably worth the 
attention of every Manager to see that arrangements 
are made so that every foreman. no matter how | ew 
men he has under him, shall be fully posted as to the 
significance of any order which he is expected to per- 
sonally aid in carrying out. To do this it will be nec- 
essary to make a very thorough job, for the old feeling 
that understrappers should not be taken into confi- 
dence persistently lingers in the breasts of many other- 
Wise good officers This is often based on jealousy- 
perhaps unconscious—and we all know that jealousy 
is not to be eradicated by a mere circular Again, di 
vision officers must be cautioned not to withhold details 
from foremen too much on account of the (compara 
tive) lack of judgment of the foreman. As we have 
pointed out, it that 


whether good or one 


often happens his judgment. 
poor, 18 the 


governs a given transaction ; and as long as this 1s so 


which actually 
the true principle is to train his judgment by exer 
cising it 


Transportation in Chicago During the Dedication 


Exercises. 

The dedication of the World's Fair buildings is over, 
and the managers of the Exposition, the transportation 
companies and the people of Chicago are to be especially 
|congratulated upon the fact that the vast crowd was 
earried to and from Jackson Park without a serious 
accident. 

In the Railroad Gazette of Oct. 7, a statement was 
made showing the uncertainty of the capacity of the pro- 
posed transportation facilities to and from the grounds, 
and the results of the past few days have shown that 
they are by no means adequate to handle the traffic esti- 
mated on a reasonable basis of daily attendance next 
year. The deficiency is now fully appreciated by the 
railroad companies interested, and great efforts will be 
made to provide the necessary equipment and to insure 
the safe handling of passengers. At present the Illinois 
Central tracks are in a transition stage. partly elevated 
and incomplete, and partly on the old level; the southern 
terminus of the elevated road is over a mile from the 
nearest entrance gate to the fair grounds: the cable 
lines are from balf a mile to a mile away, but reach 
the grounds by two horse car lines; and the docks for 
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the boat lines are separated from the grounds by the| August showed the heaviest freight shipments ever 


nine or 10 yard tracks of the Illinois Central. The Illi- 
nois Central tracks are totally unprovided with fences 
and gates at the stations excepting one temporary 
structure at Van Buren street. 

Under these very adverse circumstances not less than 
150,000 people were carried to and from Jackson Park, 
and a very large number were carried shorter distances 
and in opposite directions to reach the line of the par- 
ade. Thirteen persons were injured, none fatally. The 
results would have been much more serious but for the 
vigilance and care of the railroad employés and police 
and the expertness of Chicagoans in looking out for 
themselves. The crowd which visited Jackson Park on 
Friday was essentially a Chicago crowd, and was there 
fore in the habit of running in front of locomotives and 
grip cars, dodging wagon poles and otherwise taking 
great risks at every opportunity. 


The people foresaw that there would be a -crush and | 


therefore many started early. By 8:30 a. m. the trains 
were crowded and at 9 o'clock suburban trains on the 
Illinois Central coming into the city were taken posses- 
sion of by the crowd as soon as they slacked up near the 
Lake street terminus, on the assumption that they must 
soon start back. Thesame tactics were adopted at Fifty- 
seventh, Sixtieth and Sixty-third streets and on the 
cable lines by people desiring to return to the city. 
People filled up trains going south and paid an extra 
fare to secure seats for the return trip. 

The Illinois Central used two tracks for its regular 
suburban business and two for special express trains be- 
tween Van Buren and Fifty-seventh streets which were 
run at five-minute intervals. Some freight trains were 
run on the two tracks that have been raised. On the 
** Alley” elevated road five-car trains were run at inter 
vals of four minutes, and not a single passenger of the 
113,000 carried was injured. The cable lines ran trains as 
closely together as possible. In al! cases, southbound 
trains during the morning were jammed full before leav- 
ing the northern terminus, so that entering the trains at 
intermediate points was a physical impossibility,while by 
2 p. m., before the procession had fully entered the fair 
grounds northbound trains were well-filled by home seek 
ing visitors. After the close of the exercises the morn- 
ing crush was repeated, with this difference, that empty 
trains on the Illinois Central could not be hauled out 
rapidly enough at the northern terminus, so that the in- 
coming line was blocked with trains as far as Twenty- 
second street, and large numbers got off there, and 
walked the remainder of the way. 

The transportation of the muititude was very far from 
being a success. The capacity for handling passengers 
was not equal to the demand and no one who has ex 
amined the problem at all had any idea that it was, as 
none of the improvements which are in hand, and which 
it is reported will be completed by the time the Fair 
opens, were sufficiently advanced to be of any assistance. 

The day's work furnishes a good object-lesson, how 
ever, which will doubtless be of great service to the 
railroad managers who are directly interested in the 
problem, in showing them more clearly some of the 
weak points of the present system, or lack of system. 
With thousands of people rushing for trains before they 
had stopped; no fences or protection other than thejef- 
forts of employés and police at Randolph street and 
other stations; no bridge over the tracks at the Van 
Buren street docks; stations on the wrong side of the 
tracks; grade crossings at Fifty-seventh, Sixtieth and 
Sixth-third streets, and with men riding on the tops of 
the cars and on the pilots of the engines, the transporta- 
tion of at least 150,000 passengers without fata) accident 
shows how many chances human beings can take and 
not get killed. 


Washington Excursion Business Over the Penn syl- 
vania, 


We gave last week a brief statement of the estimated 
volume of the passenger business to and from Washing. 
ton on the occasion of the National Encampment of the 
Grand Army of the Republicin that city Sept. 19, to- 
gether with some discussion of the matter. We 
have since received a somewhat more detailed esti- 
mate made by the officers of the Pennsylvania road, 
together with some account of the extra facilities that 
were prepared for handling traffic. It will be borne in 
mind that all the passengers from the west over the 
Pennsylvania road proper, together with those from 
the New York division, and ail north and east of New 
York, were concentrated at Baltimore, the whole traffic 
being carried over the Baltimore & Potomac, thence to 
Washington, 45 miles. The Pennsylvania also handled 
all the business by rail fromthe south; the Richmond 
& Danville, the Atlantic Coast Line and the Chesapeake 
& Ohio all coming in over this company’s track. The 
Chesapeake & Ohio alone brought in 17 trains on one 
day. Many of these passengers came from the far west. 
On Monday, Sept. 19, 131 trains were run into Washing 
ton from the north. For the week ending Sept. 24, 4,500 
passenger cars were received from both north and south. 
The number of passengers in these was 118,000. For the 
five days clusing with the 19th, over 100,000 passengers 
were received. 

As far back as last June the division superintendent 


consulted the principal shippers at Washington, and | chusetts, 99 miies, leased through the Boston & Lowell ; | 
they heartily co-operated in preparing for a week's sus- | the 
pension of treight business; and the records of July and| leased through the 


known on the Maryland division. 
held a consultation in August, and a circular was sent 
out to all employés, and on Sept. 17 all the freight yards 
at Washington were cleared for passenger traffic. By 
permiss‘on of the District Commissioners the wide street 
adjoining the passenger station at Sixth street was 


The division officers | 
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fenced off and four tracks temporarily laid upon it. | 


These were supplemented by platforms, properly lighted, 
and used for inward trains. Two and a half miles of 
platform, altogether, was built in Washington. The 


stored in the freight yards, 
with plank sidewalks, 
for supplying fresh 


which were provided 
electric lights and pipes 
water. The sanitary arrange- 
ments were carefully planned and uniformed employés 
were assigned to the care of the yard. The large freight 
house at Sixth street and Virginia avenue was used for 
all inward baggage from the northwest, and that at 
Ninth street and Maryland avenue for baggage from the 
northeast, The passenger cars of each arriving passen 
ger train were at once taken back to’Philadelphia, and 
the baggage cars were then taken to these freight 
houses. Outgoing baggage was handled at the main 
passenger station. Two temporary passenger stations 
Ninth 
street for the Southern lines, and one at Sixth street and 
Virginia avenue for trains to and from Baltimore. 

All available employés on the divisions south of Phil- 
adelphia were instructed to be constantly ready for 
duty, allowance only being made for the minimum time 
for sleep. 


were established for local passengers, one at 


Sleeping and meal accommodations were pro- 
vided on the railroad premises for train employés.- Ex- 
tra engines were located at a half dozen places between 
Washington and Philadelphia. The freight crews had 
been run through a few times between Philadelphia and 
Washington to familiarize them with the road. All extra 
trains took coal at Bay View. Between Baltimore and 
Philadelphia freight was moved whenever the freight 
men were not needed for passenger trains, but from 
Baltimore to Washington nothing but perishable freicht 
was moved during the rush. There was no serious mis- 
hap except that one freight train got off the track and 
blocked the road for two and a half hours during the 
homeward movement after the encampment. 

The Autumn pressure is now being felt by the freight 
departments of practically all the roads of the county. 
Genera! freight has been heavy for several weeks, and a 
very large and steady movement of grain, much of it 
last year’s corn, has served to augment this. The weather 
in the west has been uninterruptedly favorable for ship 
ping, and within a week scarcity of cars has been re. 
ported from all quarters. Elevators are full at Chicago 
and at Lake Erie ports, and the roads west of Chicago 
cannot get their cars unloaded. At Buffalo the grain 
men are paying the canal boats 5% cents a bushel for 
wheat to New York, about double what fhe railroads 
took it for three or four 


roads of 


months ago. The coal 
Pennsylvania are crowded, 
taken out 
coal than can be sold. 


largely 
from the mines more 
The wide extent of territory over 
which the scarcity of box cars is felt, serves to confirm 
the view that many companies have failed to build new 
cars as fast as their business demands. It is true that 
cars now built are of much larger capacity than those of 
former years, but capacity does not always make up for 
numbers. 


eause they have 


For local business and for miscellaneous ship- 
ments composing a considerable share of the total move- 
ment the need is for cars; and a 20-ton car is no better 
than one carrying ten tons. The additional! capacity fs 
often useless, for the strong cars cannot be confined to 
the heavy goods. Statistics of most of the present 
heavy movement are hard to get, but an indication of 
the state of affairs on the western roads can be found in 
the fact that for the first half of tbis month the quantity 
of grain brought into Chicago by the ten principal roads 
was nearly 24 times as large as a year ago: 


Receipts 
—thousands of bushels.~ 
1892 1891. 


Atchison. Topeka & Santa Fe...... aches ae 414 
Chicago & Alton 986 232 
Chicago, Burlington & Quincy............ 5,858 1,716 
Chicago, Milwaukee & St. Paul........... 1,950 1,882 
Chicago & Northwestern Saye 1,044 
Chicago & Eastern Illinois Vecwtsiva . 62 96 
Chicago, St. Paul & Kan. City....... 929 378 
Chicago, Rock Island & Pacific........... 2,329 1,158 
Illinois Vestral coe 726 


that ar “agreement” has been made with the Boston & 
Maine. The terms of the agreement, or alliance, have 
not been published, but Mr. McLeod becomes Presi- 
dent oft the Boston & Maine and President Jones, 
of the Boston & Meine, becomes Chairman of the 
Board, a new office. It is said that he retains ex- 
ecutive charge of his road. The Boston & Maine 
system comprises 315 miles owned and S84 leased, 
a total of 1,210 miles. So recently as 1890 it was formed 
by the consolidation of the Boston & Maine, the Eastern 
and the Portsmouth, Great Falls & Conway. Of the 
leased liues the most important are the Boston & Lowell, 
99 miles, leased in 1887 for 99 years; the Central Massa- 
Connecticut 


& Passumpic Rivers, 147 miles, 
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cester, Nashua & Rochester, 94 miles, and th 
Northern (New Hampskire) system, 173 miles. 
Resides those there are about 20 small roads 


leased at various times. The wholesystem covers New 
England north of the latitude of Boston to Portiand 
and west to the Connecticut River, reaching the princi 
pal Northern New England ports by its own lines o1 
through the Maine Central, connecting with the latter 
road at Portland, with the Grand Trunk and the Quebe: 
Central at Sherbrook, the Canadian Pacific at Swanton 


}anc the Central Vermont at White River Junction. The 
sleeping cars, 116 of them (used as lodgings), were 


Boston & Maine has been a good dividend payer for 
years. From 1881] to 1885 it paid 8 per cent. on the com 
mon stock; in 1886, 91¢ per cent; 1887, 10 per cent.; L888 
and 1889, 9 per cent.; 1890, 94¢ per cent. and 1891, 9 per 
cent. In May last 4 per cent. was paid. The new 
arrangement may give some importance tothe Pough 
keepsie Bridge route between the coal fields and New 
Englard points. It may help the Philadelphia, Reading & 
New England to earn its fixed charges, and it may ulti 
mately rea:ize some of the dreams of the builders of the 
bridge; but as far as present prospects are concerned it is 
difficult to see where any marked benefits will accrue, ex 
cept such as are naturally incident to an alliance of large 
interests in the money market. The two systems already 
interchange al) the traffic they can get to interchange, 
and have been doing it for a year or two, but without 
any marked influence on earnings. Their connection 
through Northampton is dependent upon the New York, 
New Haven & Hartford for a 30-mile link, and the entire 
line, from the Delaware River to within 3) miles of Bos 
ton, is burdened with heavy grades and has meagre fa 
cilities. The Reading cannot do great things in carrying 
coal to New England unless it can deliver it to the large 
towns of eastern Massachusetts, but these are all within 
40 miles of tidewater, where coal is cheap. The assertion 
that the control of the New York & New England has 
also been acquired is not made with an air of confidence, 
and needs confirmation. But that road affords a route to 
Boston but little better than the Central Massachusetts, 
and the New England road as a whole is as likely to 
prove a burden as a benefit to its puvchasers. Its pros- 
perity depencs practically on local business, which must 
be very carefully nursed through a rather slow period of 
growth, 


It is generally known that the St. Clair tunnel under 
the St. Clair River between Port Huron, Mich., and 
Sarnia, Ont , has now been open for freight traffic since 
October, 1891, and for passenger traffic since Dec. 7 of the 
same year. This tunnel was described in the Railroad 
Gazette of Sept. 26, 1890, and the decapod tank locomo 
tives which are used in operating it were illustrated in 
our issue of April 3, 1891. These locomotives were used 
at first without tenders, but as the water capacity of 
the tanks, 1,800 gallons, was found to be insufficient for 
convenience in operating, tenders have been attached to 
three of the four engines which are in use. The engines 
were originally fitted with fire brick arches and coke was 
used for fuel, but, as there was a deficiency in steam 
making power with coke, anthracite coal has been sub 
stituted. The brick arches have been removed. Three of 
the engines are in daily service,the fourth being in reserve 
to allow for repairs, etc. The maximum train which is 
handled by them is 27 loaded cars. The tunnel is single 
track, but the approaches are double track. The opera. 
tion of the tunnel isin the hands of a train dispatcher at 
the Sarnia end anda train order is issued to each train 
going through the tunnel. No freight trains are run 
through without a caboose attached, thus making a 
complete train service at all times. The tunnel clears 
itself of gas rapidly, and in running with the tender 
in front it is possible to see a reasonable distance 
abead from the cab, but when the engine is running head 
first the cloud of steam is such that seeing any distance 
ahead is impossible. Also when running in the latter 
direction the gas which penetrates the cabin spite of 


| closing windows and doors is anything but pleasant. 


There are lights placed near the middle of the tunnel, but 
it cannot be said that the tunnelis lighted. However, on 
account of the interlocking signals and the system of 
operation there is no danger from collision, and the time 
during which a train isin the tunnel, about 24¢ minutes, 
is too short to inconvenience passengers by reason of the 
gas. 


One of our technical exchanges which has had a re- 
markable suceess in the last few years, and a success 
which it is alwaysa pleasure to note, for it is conducted 


{with much ability and fair-mindedness, is the Zlec- 


Boston & Lowell; the Wor’| 


trical Engineer. Last April this journal moved into its 
present quarters in the Mailand Express building, 208 
Broadway, New York, where its offices now occupy the 
entire eighth story of the Fulton street wing, covering a 
floor space of 2,060 sq. ft. On Wednesday of this week 
the owners and staff of the journal gave a house warm- 
ing which was largely attended by engineers, journal- 
ists and business men, who were glad to offer their con- 
gratulations upon the prosperity of the paperand the 
comfort and convenience with which it is housed. The 
Electrical Engineer was begun as a monthly, Jan. 1, 
1882, under the name of the Electrician, Two years later 
its name was changed to the present title, and in April, 
1890, it was made a weekly, It began with an office 
force of two men and a boy, and now has a large staff af 
its New York office and maintains branch offices in Bos- 
ton, Chicago and Philadelphia, In 1884 it was edited by 
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in 1886 Mr. George M. Pheips became associated with 
Popes on the editorial staff and is now the President 
the corporation. The editors are Mr. T. Commertord 
\lartin, who is also Vice-President, and Mr. Joseph 
Mr. Wetzler is also Secretary of the corpora- 
n. Mr. George B. Muldaur is associate editor. We 
er to the Engineer our hearty congratulations on its 
rosperity and our best wishes for its continued success. 


Wetzler. 


fhe United States Grand Jury has found bills of in 
tment against 24iron manufacturers of Pittsburgh 
obstructing navigation by unloading cinders and 
fuse into the channels of the river flowing past the 
ity. Itis high time that some steps of the kind should 

e taken against the numerous iron works in the State 
Pennsylvania to prevent their encroaching upon the 
hannels of the streams in the mountainons districts, as 
vellas the navigable waters, by dumping cinders and 
g along their banks and thus contracting the water 
way and increasing the danger from freshets, It is not 
ily the manufacturicg establishments, however, that 
to blame for this. In many towns the riparian 
wners have been permitted by the authorities to en- 
oach on the nataral water way in detachad sections, If 
oth sides of astream can be embanked above the height 
f the greatest flood, continuously through a town, it 
vill undoubtedly be advantageous, but no such en- 
roachbments should be allowed unless they can be car 
ried gut on a well devised and carefully considered plan 
ind be made continuous throughout the whole course of 
the channel which is liable to overflow its banks in ex- 
cessive fresbets. The City of Johnstown is a good ex- 
itiple of the manner in which disconnected and ansys- 


809 


being made, and there are two clerks on the car to do 
the work. There are three branch post offices on the 
line. 


NEW PUBLICATIONS. 


Johnson's Tables ; Reprinted from the Theory and Prac- 
tice of Surveying. By J. B. Johnson, Professor of Civil 
Engineering, Washington University. New York: 
John Wiley & Sons. 1892. Price, $1.25. 


| This volume includes stadia and earthwork tables, four- 


place logarithms !ogarithmic traverse tables and tables 
of natural functions, tables for map projections, etc. In 
a note the author says that the great use made by engi- 
neers of three of the tables, that is, the four-place 
logarithms, the stadia table and the table of prismoidal 


volumes, has necessitated binding them in a more con- | 


venient form, and, as the cost was not materially in- 
creased, he has added other tables and the entire chapter 
on Measurement of Volumes from his book on Survey 
ing. The stadia tables are those computed by Mr. 
Arthur Winslow, State Geologist of Missouri. The four- 
place table of logarithms is taken from that well known 
and most valuable book, Lee’s Tables and Formule. 
The table of prismoidal volumes was computed by Pro- 
fessor Johnson, and he believes it to be the only table 
giving volumes by the prismoidal formula at one opera- 


tion. Various fundamenta! or useful trigonometric | 
formule are given; also a table for converting metres, | 


feet and chains, and, finally, a table of azimuths of pol- 
aris for all hour angles. 


Convention of the American Street-Railway As- 


sociation. 


5x9in. x7 ft. long. The ties were laid 2 ft. 6 in. apart from 
centre to centre, and under each joint we laid a special 
joint support of about 36 in. in length, of 40-lb. T-rail re 
| versed, Popeetty supported by chairs. We have not yet 
| operated this track with electric motors; but we thought 
| when we laid it that we would have a perfect track. I 
think, however, we have decided on something better, 
| and we are now laying a 90 Ib. rail 9 in, deep, 5in. across 
| the base, and we lay this on the same kind of ties. In 
| addition at each rail joint we put in a 6x 12 in. «7 ft. tie, 
| thoroughly tamped and laid as well as it canbe. At 
each joint of the railwe have plates 26in. long % in. 
thick, supported by two rows of bolts, four in each row; 
I think the size is an inch and a quarter. One thing re- 
ferred to inthe report | am doubtfulabout. The gentle- 
man said in hot weather the joints may be laid A es to- 
gether; if not in warm weather there must bea space. 
Mr. Lirreti: The best rail to lay isa deep rail, an 
| Siu. rail, without any chairs. Chairs are delusion. We 
| tamp with broken stone or gravel, as the case may be. 
Mr. PEARSON, of Boston : I think we have tried nearly 
|every joint. Up to this time we have not found 
}a@ joint which is perfectly satisfactory. The Johnson 
| girder joint is the one which gives the most promise. 
| ‘We have not laid any of the deep rail, and conseyuently 
we have not had any experience with it. We have, 
| however, detected a fault which I think will be inherent 
in any girder rail laid on ties. The ties are cut into very 
rapidly by the rail. The width of the flange on the rail 
has not sufticient surface on the tie to prevent that, and 
unless you put a broad plate, 10 or 12 in. long and 6 or 
8in. wide on each tie it seems to me that the deep 
irder construction will go to pieces the same as all the 
ighter rails. In the stringer construction we get a large 
bearing surface. 

Mr, Henry, of Pittsburgh: I think that we have most 
of us been in error as to the construction of our trucks. 
I think that has nearly as much to do with the breaking 
down of our joints as anything eise. I think we are al! 
of us operating nearly the same kind of trucks. They 
are rigid on the axle boxes. Half of the weight of the 


ematic encroachment on the channel of a stream pro | The eleventh annual meeting of the American Street- | motor and the whole weight of the truck goes down on 


duces ill effects, as was pointed out in the report of Mr. 
Croes to the Johnstown Board of Trade last year. 
— | 
The business men of Kansas City maintain a line of 
teamboats on the Missouri River for the purpose, as | 
avowed by the manager of the line, of regulating the | 
railroads. Commissioner Vanlandingham, of the Kansas 
ty freight bureau, has recently made a statement tell 
There are three boats 
of 1,100 tens each, and the total investment is $135,000. 
The business just about pays expenses. Two of the 
boats make regular weekly trips between Kanvas City 
and St. Louis when the water is bigh enough. The other | 
boat is now on the Ohio River, and ail three are used to 
the best advantage on the Mississippi when the season | 
The fact that the railroads take 
freight from a larwe extent of territory to all theso-called 
“Missouri River points” at equal rates makes it very 
hard to compete with them, but on the whole Mr, Van- 
andingbam thinks that the existence of the boat line 
has been a factor in keeping freight rates from rising. 
He does not claim to have brought about any reduc 
tion 


og of the succ esg of the scheme. 


closes on the Missouri. 


the last issue of the Chronicle contains a summary of 
the net earnings of the railroads for August, and for the 
eight months ending with August. It appears that on 129} 
railroads, the gross earnings increased $3,785,339 over 
\ugust of 1891; the operating expenses increased $3,229, 
158, and the net earnings $555,881. For the eight months 
from Jan. 1 to Aug. 31 the reports of 124 roads give an 
increase in gross earnings of $28,637,606, in operating | 
expenses, $24,267,678, and in net earnings,$4,370,018. One 
marked characteristic of the sear is the continued heavy | 
expenditure charged to operating account ; the Chicago, | 
Burlington & Quincy, for example, with a gain in gross | 
earnings of $558,356 in August over August of last year | 
gains but $26,728 in net. The Mexican and Southwestern 
groups show the most decided improvement in net earn- | 
ings, whlie the poorest showing is made by the trunk 
ine group. The Southwestern group shows an increase | 
in net of 20.62 per cent. and the trunk line group a loss | 
8.95 per cent, 


| 
| 


It would be a deplorable circumstance if the French | 
publie should be led to invest still other millions of francs | 


21,1802. President John G. Holmes, of Pittsburgb, 
called the Convention to order and introduced Hon. 
William G. Rose, Mayor of Cleveland, who made an ad- 


dress of welcome. The address of welcome of the Mayor | 


was followed by the address of President Holmes, from 
which we give a few extracts: 


This city offers a fine opportunity to study practical 
street railroading. Here we see the mo-t advanced ideas 
of construction, the highest development of the electric 
system, and a splendid new cable plant, as near perfect 
as capital, invention and engineering skill have been able 
to make it. And by the way of contrast and historical 
interest, we find a few horse car lines to remind us of 
the meetings a decade ago, when we wu to grow ex- 
cited over discussions of the relative merits of the horse 
and the mule as a street railway motor. . . This is 
pre-eminently an electric age, and most of us believe 
that as yet we are only standing on the threshold. The 
horse and his half brother, the mule, are destined to dis- 
appear. The cable system, from its very nature and cost, 
must be confined to the thickly populated districts of 
large cities, but there seem to be no limitations to the 
electric railway. The congestion of traffic in our busi- 
ness centres, the increasing throngs of passengers of the 
working class nights and mornings, as the day of tene- 
ment houses gives way to the age of suburban cottages, 


|the safeguards against accidents required by the exi- 


gencies of rapid transit, the labor question, the unjust 
and burdensome taxation of corporations, the ways and 
means of increasing traffic and reducing the cost of 
maintenance and operating expenses, give us plenty of 
things to talk about. 

Following extracts are from the report of the Execu- 
tive Committee : 

Lt will be seen that it was the judgmeat of your com- 
mitiee that electricity, having come to stay, should be 
considered carefully and largely at this meeting; and 
we therefore provided for the preparation of reports 6n 


|a number of subjects of vital interest to the members of 


the Association in regard tu electrical construction, 
equipment and operation. The subjects were selected 
with great care and assigned to gentlemen in every way 
competent to treat them understandingly and profitably. 


A paper was read by Mr. George W. Baumboff, of St. 
Louis, Mo. It was entitled “ A Model Electric Street 
Railroad Roadbed and Underground Wiring.” It was 
long but extremely elementars, and would give no in- 
formation to the readers of the Railroad Gazette. 

The hour for taking a recess having arrived, the dis- 
cussion of Mr. Baumhoff's paper was deferred until the 
evening session. 

The Secretary then read letter of invitation from the 


| Railway Association was held in Cleveland, O., Oct. 19- | the rail like a sledge hammer when an obstruction is 


met. We have got to find something that will take off 
that impact. We are putting an elliptical spring on top 
| of the axle box, and suspending the whole weight by this 
| spring. 
| Mr. Beckiey, of Rochester: The T-rail is best where 
| it can be used under the ordinan‘es of the local authori 
ties. My own judgment is that the best track which 
can be laid for electric traction isa track consisting of a 
rail weighing 52 to 60 Ibs. to the yard, say or 5 in. in 
depth, and where you have paved streets, giving the 
necessary space for your paving block. I would put 
them on stringers, vulcanized preferably, upon cross ties 
246 ft. apart. The stringer should be 6 in. in width, giv- 
ing you an opportunity to place the paving stones with 
out interfering in any way with the track construction. 
Mr. Wason, of Cleveland: In order to get as nearly as 
possible a continuous rail we made an experiment in the 
early part ot the present year and put down about a 
thousand feet of track, riveting the joints with red-hot 
rivets, and put in by boiler makers. The rails were 
pioves end to end as close as we could get them; 
b. rail spikes to the tie and six red-hot rivets put into 
each joint. The joints were first put together with bolts 
and then pulled home, and then one by one the bolts 
were taken out and replaced with red-hot rivets. That 
was on one of our suburban lines. It is true that it does 
not have a large amount of traffic, but it was principally 
done to see whether the summer would have any effect 
in twisting it or throwing it out of line. It was put 
down in March, and it is just as straight now as when 
first put down. The joints are absolutely imperceptible, 
and, in my opinion, so long as you depend upon bolts, 
which are bound to work loose in time, the track will be 
in trouble. What the result will be with this track in 
the winter! do not know. The hot weather had no 
effect on it. 
The report on a “‘ Perfect Overhead Electric Construc- 
tion" was then read. 
A PERFECT OVERHEAD ELECTRIC CONSTRUCTION, 

Mr. Chas. H. Smith, the writer, made the following 
recommendations for overhead construction: The poles 
should be of tubular iron 32 ft. in length and made in 
| three sections, the lower seetion being at least 7in. in 
| diameter and the other two sections 6 in. and 5 in. re- 
spectively, the insertion of the joints of the poles being 
| at Jeast 18 in., and the joints being made solid through- 
~ their entire length. For curves and extra strain 
there should be larger poles of the same make. The 
poles should be set in concrete and at least 6 ft. in the 
ground, and should be not more than 1251t.apart. The 
top of the pole should have about two per cent. of rake 
| away from the curb and should be fitted with a suitable 
| clamp, so that the span wire can be easily adjusted to a 
height of 22 ft. above the track. On top of the pole 
should be a malleable iron cross-arm to carry the feeder 
|}wires and guard wire spans. These _ cross- 
jarms should be insulated from the poles by 
|}means of wooden plugs. Span wire should be 


nthe Panama Canal, and we cannot believe that the Short Electric Railway Company, inviting all in attend: | of No. 4B. W.G. silicon bronze wire and fastened to 


recent attempts to resuscitate that enterprise will be suc- 
essful to the extent of squandering further large sums 
from the savings of the French peasants and bourgeoisie 
In 1889 Mr. Foster Crowell made a professional visit to 
the Panama Canal! works solely for the purpose of get- 
ting at the real facts, and for his own personal informa- 
tion. Knowing this, we asked him to give the readers 
f the Railroad Gazette a short statement of his opinion | 
if the present condition of the scheme. That will be 
found in another column, and doubtless it will have some 
effect in correcting false impressions that may have been 
roused by the recent efforts to raise more money for 
the canal. | 


The St. Louis & Suburban Electric Street Railroad has 
put ona mailecar 16 ft. long, which is being run from 
the station of the road, at Sixth and Locust streets, to 
Wells Station and back. The postmaster of St. Louis 
has for some time used the electric street cars to facili- 
tate the work of the carriers, and what he has done has 
been reported in the Railroad Gazette. The present 
«xperiment is in continuation of the same general plan, 
ind it is hoped to make this service a reguler thing. 
(he government has not yet, however, made any appro- 
priation, and the railroad company fitted up the mail 


| periences of the 


ance to visit the works of the company, and take 
luncheon, on Wednesday afternoon. A letter was also 
read from the Walker Manufacturing Company, of 
Cleveland, inviting the delegates and others to visit 
their works on Friday, and take luncheon as the guests 
of the company. 
WEDNESDAY EVENING SESSION, 

Mr. Epeiey, of Orange: I would like to hear the ex 

and demerits of the track chair, as compared with the 


recent form of girder rail, 9 or 10 in. high. 
Mr. Payne, of Milwaukee: Up to within a year ago 


we used the girder rai] on chairs—we had 20 miles of | 
|road of that construction—anc about a year ago 


commenced to lay the 8-in. rail, 88 Ibs. per yard, spiked 
directly to the ties. Ties are laid 20 in. apart, centres. 


|The rail on the chair has not proven satisfactory, and 


we are replacing it in some places. The other rail is 
very satisfactory, indeed; you can hardly tell where the 
joints are. We think we have the best track in the 
world. 

Mr, Lirre.y, of Buffalo: The road Iam connected 
with bas lately contracted for 2 miles of track, with 
the privilege of increasing it 10 more, and we are going 
to use a 9-in. girder rail, without chairs; splice bars % 
in. thick and 32 in. long; twelve 1-in. bolts; tie rods 
every 5 ft., 8 ft. ties 3¢ ft. apart, 5 x 7. We will use 
yellow pine or oak. The rail is 93 lbs, to the yard. 

Mr. HicmaRDson, of Brooklyn: The com of a 


Iam President recently obtained about 12 mi 


entlemen in reference to the merits | 


| pole clamps by means of insulated turn buckles. The 
| trolley wire should be No. 4 B. W. G. silicon bronze wire 
and should be built in sections of not more than two 
miles in length separated by trolley breakers. In cities 
| and villages where there is great liability of fire it would 
| be advisable to put trolley breakers at shorter intervals. 
| Trolley wire hangers and pull-off brackets should be of 
| the lightest make possibile to have required strength 
| and best insulation. The trolley wire should be put u 
in mile lengths with twisted splice joints covered wit 
brass cone-shaped tubes soldered to the splices. Over- 
|head switches should be avoided if possible, and a 
| double trolley wire is recommended. Guard wire spans 
| should be properly insulated from the cross arms and 
should be ot at least No. 6 galvanized iron wire. There 
should be two guard wires over each trolley wire at 
| least 3 ft. apart and 4 ft. above the trolley wire. The 
guard wire must be well insulated from the guard spans. 
Pull-off and anchor guy-wires should be of the best. 
material and of at least No. 8 galvanized iron wire. 
Feed-in taps should be of at least No.0 insulated wire 
and placed not more than five poles apart and should 
take the place of the span wire at that point. The feed- 
er wire should be at least 30 per cent. larger than the 
occasion demands, should have the best insulation and 
should be fastened to each pole by means of locust or iron 
pins with mica insulators or something equally as good. 
Lightning arresters are of great importance on the 
line and should be placed at least every 1,000.ft. They can 
easily be attached to the poles, and can be protected by 
means of a box 


In conclusion, no matter what ex; ense is incurred for 
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Mr. F. L. Pope, assisted by his brother Mr. R. W. Pope, | car at its own expense. At present three trips a day are rail, 6 in. in depth and 44¢ in. wide at the base, laid on , P, : wt 
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material, or care used in construction, a good line can- 
not be insured without a thorough daily inspection. 
THURSDA Y.— MORNING SESSION. 

The President, John G. Holmes, having been called 
away, Vice-President Thomas H. McLean, of New York, 
presided. The report of the Committee on “ Economy 
of Electric Street Railway Machine Shops” was read. 

MACHINE SHOPS, 

Very little practical information can be gathered on 
this subject since the evolution of the electric moror has 
been so rapid that no definite methods have yet been | 
established for its care and maintenance. There is a| 
great lack of uniformity in the operation of roads, and | 
one can find hardly two which are following the same 
course as regards repairs and renewals to motor equip- | 
ment. Heretofore on horse lines economy has been 
practiced in its severest sense and now when we chang 
from animal to mechanical! power it is hard to break away | 
from the old methods and broaden out to the extent | 
which is necessary to conduct the affairs of a wel! 


equipped electric system. [{ Vr. Bickford, the writer of | you have a machine shop do not have it too expensive or ofa number. | was always a strong advocate 
| too elaborate ; have it in accordance with the size of the 


the report, then shows that, while it was possible to use 
a cheap class of labor on horse car lines, for the proper | 
maintenance of the machinery of electrical railroads it | 
is highly essential that skilled mechanics should be em- | 
ployed.] | 
Tbere is no denying the fact that to doa piece of work 
of any kind properly we must have proper tools. Ths 
conclusion follows that we must employ the skilled 
mechanic and provide him with requisite tools and | 
machinery todothe work in a skilled manner. The 
next question is, shall the machine shop be simply a re 
pair i or shall we make ita manufacturing establish 
ment? I wish to call your attention to the methods and 
practice of the steam railroads. We find here what we 
have arrived at through our conclusions, viz.: Complete | 
repair shops, equipped with all the necessary machinery | 
for doing the workin a thoreugh anc economical man.- | 
ner and manned by competent help: furthermore, a 
thoroughly competent master mechanic at the head of 
the whole. We find them manufacturing a great many 
supply parts, even complete cars and locomotives, and 


| 
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and practically, I want to add that in order to make a/| to keep the cable cars in good order. 


success of runninga machine shop inconnection with an 
electric road, it will be necessary to employ an electrical 
engineer. By this, I do not mean a handy man, ora 
man who styles himself as electrician, just because he 
has had a few months’ experience in the electrical busi- 
| ness, but one who has a theoretical, as well as a practical 
knowledge of mechanical and electrical engineering. 


Mr. PAYNE: [hope this report will not go upon the 
| records without discussion. I think every street rail 
|} road man recognizes the fact that in his machine shop 
lies the secret of the successful operation of the road, so 
far as producing results to the stockholders is concerned. 

Mr. LAWLEss, of Paterson: There is no question that 
a machine shop on a proper scale is desirable for a cable 
or an electric road. The trouble is that when it is once 
started it keeps growing. It is astonishing when you 
get a good mechanic or machinist how he likes to getin ex- 
pensive tools and other equipment, and unless you watch 
him carefully in a short time you will have a shop that 
will supply half adozen roads. There are a good many 
things it ischeaper to buy than to make yourself. Tf 


road, 

Mr. RAMsEy: We had nearly all the raw material fin- 
ished for us tor the first three months of our operation, 
but found that the cost was beyond our reach, which 
compelled us to put in planers and lathes, and other ma- 


| chinery for finisiing it completely, and now we get the 
|} raw material and finish it ourselves. There is a point 


where we draw the line. and that is in the matter of 
gear cutting. We cannot gear wheels as cheapl* as we 
can buy them. The commutator used to cost us seventy- 
six dollars three years ago; we produce exactly the 
same commutator now for nineteen dollars. This rela- 
tive reduction in the cost of parts applies to nearly 
everything in connection with our motors. I suppose, 
however, that this experience is familiar to most of you 
gentlemen 

fr. Wason: I think there is one point outside of the 
machine shop that should be taken into consideration 


|} in the repairs of motors, namely, the pits in which you 


do your work. In ourshops the pits are so arranged 


Tn operating ay 
electric road, especially in heavy rain or snow storms 
it is impossible to maintain the same regular ser, jc; 
that it is possible with a cable system. 

Mr. Ramsey, of Pittsburgh: I would say in answe-: ¢, 
the gentleman who has just spoken that he is in |i; 
with our committee. The committee in their invest 
tion came across several cases similar to hisown. 
side of a personal investigation of the subject there js ; 
better way to get at the matter than by the appointnien: 
of a committee such as he has suggested. I might a: 
in support of the report presented this morning, { 
long time, but I will spare you. The report was pres: 
ed to the second largest cable railroad in this cou: 
for a preliminary reading, and it was returned with 
statement that “our views on this important subject ar: 
fully expressed in the attitude taken by our Board jy 
regard to further extensions of some thirty miles of e\-; 
tric railroad, which we are about to build.” 

Mr, LAWLESS, of Paterson: I bad the honor to be con 
nected with one of the first cable lines built in this coun 
try, and have since been conneceed with the construct ior 
Of the 
cable, and still am, in its proper sphere. ‘The cable raj! 
road sphere is limited; but in that sphere it holds irs 
own. There are some districts where I claim cable roads 
can be operated more economically than any electri: 
railroad. As regards car mileage, I find that some roads 
have wonderful results in the operating expenses per car 
mile. In these districts where the electric cars are ru: 
into sparsely settled sections the results are better than 
with cars run in thickly populated portions, Where you 
can run at the rate of about 20 miles an hour you ca: 
make about 130 miles a day; but in the heart of the cit; 
you can only make from 85 to #0. Lf you pay the sam: 
wages per day, the results are better in the former cax 
so that it is pretty hard to get accurate figures in tha: 
respect. The results were rather in favor of cable Jines 
three or four years ago; but since the single redaction 
motors have come in, and the cost of repairs has come 
down, in thickly populated sections, even, the electri: 
line is going to press the cable pretty hard. We bav: 
no reason to expect that we have come to the end of 
improvements in motors, and as these progress the con 


everything necessary for the maintenance of the road. | that you can put four cars over them, but three is all ditions will be increasingly in favor of electric tractior 


They have learned by experience that it is economical! to | 
manutacture in this way. 

In endeavoring to get practical information on this 
subject from electric railroads 2°0 sets of questions were 
sent out. But 60 replies were received. Among these 
answers received, I found many things to strengthen my 
belief that it is economical to maintain a macbine shop. | 
not only for repairs, but for the manufacture of supply 
parts. No less than 24 roads are maintaining machine | 
shops, doing all their own repairs and manufacturing | 
many supply parts. They say unhesitatingly that there | 
is economy in so doing. They give as their reasons: | 
First, thatthey can make better material than they can | 
buy. A second reason given is that there is a saving of | 
from 25 to 50 per cent. by majority of parts. I have made | 
a sort of classification of the answers received, and the | 
result is as follows : 


10 cars or less —Received answers from 16 roads: 14 of these 
buy all supplies and repair parts and have not a machine oJ | 
any kind; the othertwo have a drill press, smal! lathe and | 
blackswi' hing outfit. 

10 to 20 cars.—Receiv~d answers from 13 roads; seven of 
these have partially equipped machine shops, do all ordinary | 
repairs and manufacture many parts for renewals; the other | 
six have not a machine of any kind. 

20 to 36 cars.—Received answers from 10 roads; six of these | 
have well equipved machine shops, do all repairs and manuv- | 
facture most rarts for renewals; the other four have not a 
machine of any kind. 

30 to 50 cars.—Received answers from six roads; of these one 
has not a machine of any kind; one has orly a wheel press: 
two have adrill press, lathe and blacksmithing outfit; the | 
other two have fully equipped shops and do ail repairs and | 
make nearly all supply parts. | 

50 or more cars. - Reonved answers from 12: two of these 
have only a drill press lathe and blacksmithing ourfit: nine | 
have complete shops equipped with machines of all kinds and | 
mauufacture about everything necessary to maintain the 
equipment: one basa ‘ery extensive manufacturing establish 
ment, outside of a complete repair shop, and also maintains a 
brass foundry. The remaining roads from which I received 
answers had no definite information to give. One or two said 
that they were getting ready to establish shops and others 
were undecided what they would do. 


Out of the 66 roa’s beard from, 36 were winding their 
own motor armatures and field coils, and the cost of 
armatures varied from $17. the lowest, to $75, the high 
est; the average was about $35, including al) labor and 
material. Fifteen roads had wood working wachinery, 
consisting principally of saw table, band saw, surface | 
planer and mortising machine. Seven roads are cutting 
their gears, but some of them find it po cheaper than to | 
buy. They think, however, that the work and materia! | 
are better, and for that reason it pays them. 4 

| 


make all gears and think there is a saving in cost. Eight 
roads are building their cars, while several are rebuiid- 
ing old cars, but make no new ones. 

I will give now a few of the prices for which supply | 
parts are being made ‘n the shops of the different roads. | 
These figures ere an average taken from 11 roads which 
are using Sprague, T.-H., and Westinghouse double re- | 
duction motors : 


Refilling commutator Int. shaft (steel). T. and 


(copper bars)........ 18.50 H., $10, Sprague...... $3.00 | 
Two balves armature Int. geor 
hearing, T. and H.. Axle gear.... : 5.66 
$3.96 (single Sprague) 1.85 Armature pinion (steel) 3.58 
Two halves axle bear- Trolley wheel (brass) 1.°6 
kt 3.50 Line frog........ 1.0 
Brush holder............ 1.35, Clips for line hangers 
Ro-ker arm, T. and H. (brass)..... ...... 15 
$1,Sprague .. .. .. 300, To bore and press on 30- 
Int. pinion ;(stee))....... 4.20 in. wheel 95 


The average price for which roads sell scrap car wheels 
is $13.65 per gross ton; the lowest being $8, and the 
highest $20. 


I will not attempt to recommend the number and kind k 


of machines a road ought to have, as it will depend | 
largely on the number of cars they operate, but I have | 
made up a list of macbines which | find the majority of | 
those having machine sbops are using, and should judge 
that it covers those most necessary for the work. 

One 20 in, swing, 10 ft. bed, engine lathe; one 16 in. swing, 6 
ft. bed, engine lathe; one 16 in. swing, 6 ft. bed, speed lathe 
one 24X24 in. iron planer; one No. 3or No. 4 universal milling 
machine; one 45 in. upright boring mill; one 24 in upright 
drill press: one 12 in. upr'gbt drill press; one 109 ton hydrauli 
wheel press; one open die bolt cutter and nut tapver: one 
medium size shaper; one tool grinder: two forges with power 
blower; one set of emery grinders; one grindstone: necessary 
bench tools and fittings for machines; one 10 H. P. motor to | 
run machinery. 

Of course, roads with a great number of cars would 
need to duplicate some of these machines, and add some 
others not mentioned. 

After having considered this subject, and shown you 
what conclusions haye been arrived at, both theoretically 


j}and Heines. 


gross receipts by nearly one cent, Its operating ex- 


we take over each pit. We have a hydraulic lift, un 
derneath the car, running on the track, which we have 
found very serviceable; and when I tell you that we 
have taken off two motors and put on two and had the 
car running out in 30 minutes you will be sure itis a 
handy pit. We have taken an armature out and put 
one in and had the car running on the road in five min 
utes. We have 90 motor cars and do not think we have 
any superfious machines. I am sure that we have more 
than paid for all our machinery in the saving over what 
we would have to pay to have the work done. | am 


| confident that taking the motors from underneath the 


car, ratber than raising the car bodies, is preferable. 

Mr. BAUMHOFF: Several years ago I made an inspec- 
tion of the machine shops and other departments of 
electric railroads, and,among others, visited the shops 
of Mr. Wason’s company, and I advise you all to take 


| tbis opportunity of going there. When we first started 


in about three years ago we found the prices for the 
various materials connected with electric roads so high 
that for our own protection we were compelled to in- 


| augurate a machine shop system. In doing so we found 


it profitable to press on our own wheels. We also found 
It profitable to manufacture our own commutators and 
to cut our pinions and gears, and in the matter of gears 
it is not so much a question of cost of the cutting as the 
quality of the metal used. 

The report was read of the committee on the 


| 
RELATIVE COST OF OPERATING HORSE, CABLE AND | 
ELECTRIC ROADS, i 
This report was signed by Messrs. Ramsey, Greene 
The first great difficulty that the commit 
tee met was the lack of uniformity in methods of keep 
ing account The committee opened correspondence 


| with every cable road in the United States and with 


representative electric and horse railroads, but the in 
formation received from the borse railroads is meagre 
and unsatisfactory. The replies from the other roads 
were given in such a way that they cannot be vublished 
in full. The committee. however, tabulates the elements 
that they bave been able to dig out from these replies 
concealing the identities of the companies. The result 
is, a table which we should consider absolutely worth- 
ess. We find, for instance, that cable road No. 1 run 
ning 193 grip cars and 298 trailers, receives 18.054 cents 


| per car mile and has gross operating expenses of 8.81 


cents per car mile, exclusive of fixed charges. Cable 
road No. 3 with 54 gripears and no trailers receives 
29.840 cents per car mile, and has gross operating ex 
penses of 16 cents per car mile. Another road with 2 
grip cars and 58 trailers does not give its receipts, but 
has operating expenses of 6.75 cents percar mile. An- 
other with 70 grip cars and 70 trailers has operating ex- 
penses of 20.05 cents per car mile. In fact the fluctua- 
tions are such that it is absolutely impossible to draw 
any conclusion from them without knowing the local 
conditions he table covers eight cable roads. 

From seven electric roads we find that operating ex 
penses per car mile varied from 9 cents up to 25.44 cents 
A road with 280 motor ears and five trailers bavine the 


| highest operating expenses and also the highest receipts 


per car mile, and a road with 10 motor cars and four 
trailers having the lowest. The figures of electric road 
No.7 are: motor cars, 37; no trailers. average daily 
mileage, 100 miles; receipts per car mile, 28.88: gross 
operating expenses, 13.54 cents. The committee com 
pares this road with No. 3 cable road, both of which are 
in the same city, are of the same magnitude, and neither | 
of which operates trailers. The cable road bas greater | 


fixed charges by 1.7 cents per car mile. It has greater 


yenses are 2.47 cents per car mile greater than those of 
the electric road. The total investment is over twice as 
much in the case of the cable road. The committee does 
not pretend to make any definite conclusions, but it 
squints very strongly toward greater efficiency for the 
money invested in electric roads, although it says that 
electric roads are as yet with few exceptions in the dark 


as to what they are doing. However, 89 per cent. of the | 


electric roads heard from report dividends of from 5 to 
12 per cent in 
Mr. BALDwWIn, of Cincinnati, made a statement giving 
the comparative cost of opepating cable and électric 
roads in Cincinnati, and said that as tothe actual cost 
of operation, per car mile, it was found that the cable 
roads were far cheaper to opérate than electric cars 


lover the same route, It requires more than double the 


men to clean motors and to make usual! repairs to elec- 
trical apparatus. Most of them are high priced men in 


| place of being ordinary mechanics, asin the case of the 


cable, so that when the cost of this labor is taken into 
account it is found to be fully three times that necessary 


An invitation from the Walker Maaufacturing Co.. of 
Cleveland, to visit their works at 10 o'clock, Frida, 
morning, and partake of luncheon, the guests to be cor 
veyed in carriages to the works, was read and accepted 

THURSDAY AFTERNOON SESSION 

The first business was the Report of the Committee on 
Standards. Mr. Crosby, the Chairman, said that it was 
scarcely expected that the report would be discussed. |: 
was important, however, that some attention should tx 
given to the subject of the rating af the motors. As 
stated in the report, it was the most difficult, and at th« 
same time one of the most important matters to he de 
termined. He hoped that some expression would tx 
given concerning the two methods proposed in the re 
port. He was exceedingly anxious to have the matter 
determined, and boped the Association would give ar 
expression in favor of one of the methods. The report 
was then read. 

STANDARDS FOR ELECTRIC STREET RAILROADS, 

The portion of the report relating to method of a 
counting advises the division of expenses into the thre+ 
subdivisions of transportation, maintenance and con 
struction. Transportation expense includes wages, fue! 
provender, lubricants, wrecking, etc. Maintenance ex 
pense includes the keeping of the properties in their 
original condition and consists of the amounts expended 
upon repairs of track, buildings, cars, power plant, en 
gines, etc. Construction expense includes everything 
which adds to the value of the original plant, such as 
additional buildings and machinery, and new tracks 
laid, less the value of old ones taken up. It is also 
recommended that much greater care can be taken in 
accounting for material than has heretofore been th« 
custom. The unit for comparison which has been ad 
vised is the car mile. two standard 16-ft. cars being 
equivalent to one double truck car. 

In order to obtain the dimensions of car journals t 
recommend, the committee corre: p:nded with several! 
truck manufacturers, if the electrical manufacturers 
continue to increase the weight of their motors, thes« 
dimensions shou'd be increased. The data presented 
were gathered from railroads using a lighter equipment 
than that which is now being put upon the market. It 
is absolutely impossible to standardize an appropriat« 


| size, considering the change of weight, but the follow 


ing seems to be the best: 

Diameter of axle, 34% in.: diameter of car axle journal, 3 in 
diameter of axle wheel seat, 4 in.: length of car axle journa! 
84 diameter of car wheel, 33 in.; weight of car wheel, 
Ibs.: diameter of trolley wheel, 44% in.; width of trolley whee! 
1% in.; depth of groove in trolley wheel when new, 14% in.; size 
of key way for axle gear. % in. by 6 in.; distance between hubs 
of wheels measured along the axle, 48 in. 

Concerning another mechanical dimension, considera 
tion of which was referred especially to tbe writer (Mr 
C. W. Wason), a large majority of the numerous persons 
addressed on the subject recommended No. 0 B, & 
gauge as the best size for standard trolley wire It is 
further understood that such trolley wire shall be of 
hard drawn copper ; its conductivity to be 98 per cent. of 
the standard in the usual tables used ; its tensile strength 
close to 55,000 Ibs. per square inch. 

Then follows a list of the terms used on electric rail 
roads which we do not reprint 

In regard to the rating of motors, it is advised that a 
motor shall be known by the horizontal effort which it 
can apply toacar at a speed of 10 miles per hour, the 
standard 33-in. wheels previously recommended being 
used on the car and whatever gear may be preferred by 
the manufacturer. Thus for the present, callinga given 
motor 600 10; this meaning that at a speed of 10 miles 
per hour the motor in question will develop a horizonta! 
effort of 600 Ibs Later, however, the same machine 
would be satisfactorily designated as a 60U-lb. motor. 
the standard speed being taken for granted. .At the 
same time as street railroad men begin to go into subur 
ban enterprises, in which higher speeds than those now 
familiar must be attempted, it will be easy to revive the 
expression for the speed at which a motor is rated, and 
we niay thus expect to see motors described as 600 x 4, 
600 x 30.ete. This bigh speed extension of electrica! 
motor work. and especially its extension in the same 
hands as those now directing ordinary street trafifir, 
makes it specially important that some rating should 
be adopted which will take speed into account, as other- 
wise confusion will inevitabty. result. It goes without 
saying that much remains to be told concerning a motor 
| after its horizontal effort at a given speed shall be ex- 
| pressed, and a part of the recommendation of your com 
| mittee is that an implied part of the rating of a motor 
|jies in this, that it shall be able to perform its rated 
work continuously without a rise of temperature ex: 
ceeding 75 deg. ©, over the atmospheric temperature, 
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gard to the efficiency, desirable as it is to be in- | satisfactory; nor does he believe that end posts suffer | ous, with the aid of devices now in use, but believes the 
f ed on that point, it seems too difficult to be involved | any appreciable impact, but he would apply an incre- 


.y rating which shall be frequently and properly 


ther method of rating motors which is presented 
second choice of your committee is as follows: 
twoterms sbould be used, one giving the horse 
r of the motor at which it can work continuously 
safe temperature, the other its maximum borse 
r, As has been explained, it is a feature of all elec 
wotors that their maximum rate of work is done at 
r cent. efficiency, Nothing is more essential to be 
plished, therefore, than the maximum work the mo- 
iildo. Following this method, which was suggested 
r. Chas 
% or as 2040, etc., concerning the first machine 
ed, it being understood that it could do li H. P. 
rk allday long without undue heating, bat under 
.s it could perform work at the rate of 35 H. P., 
ency being at once known to be down to 5D per 
It would also be understood, and go almost with- 
saying, that the motor would be able to do 35 H P. 
rk continuously ; indeed it would be expected to 
rm such a rate of work safely for only a very sbort 
say from two to five minutes. 


HotmgEs, of New York: I 


\. Lieb, a given motor might be known as | 


| wind, dead and live 


the | would find 


desire to thank Mr. | 


( »y for the persistent mahner in which he has been | 


imering into us this matter of standardizing motors- 


matter of rating motors is, in my opinion, a very | 


yrtant one. I therefore offer the following resolu- 
esolved, That it is the sense of this convention that 
standard rating of railroad motors.shall be the hori- 
al pull which the motor can exert when running the 

car at 10 miles per hour with 33 in. wheels, and that 
inning the remperature of the motor shall not be 

raived to more than 65 deg. centigrade above the sur- 

nding atmosphere after a 10 hour run. 

ie resolution was adopted. 


he Committee on Nominations then reported the fol- 


| support like the end pedestal of a pin span. 


mental percentage allowance to web members expressed 
100 
by the formula ——~—, in 
n—2Z 
panels. The main web members nearest the end post 
would take the first increment, and the next one double 
that amount, and so on up the series until the counter 
in the panel next to the end post, at the other end of the 
span, would take an increase of 100 per cent. for shock. 
He does not appear to think that metal suffers fatigue 
as ordinarily used in bridge structures. When 
loads are of the same kind he 
sections for each and add them to- 
gether. . If end floor beams are used and well 
connected to feet of end pusts, he thinks that the latter 
should be considered fixed for wind bending. He be- 
lieves in nothing less than *% in. for webs of plate gird- 
ers in any case, while long, shallow girders will require 
much more. He holds that wall plates under ends of 
plate girders should be as short as possible, and so 
built as to distribute pressure transversely to the girder 
axis in order to prevent too much concentration of pres- 
sure, arising from deflectiou, on the interior edge of the 
wall plate: or, still better, he would use a pin or rocker 
He con- 
demns cutting away ends of floor beams to pass lower 


which vn is the number of 


| chords through them, and would rivet the flanges, car- 


| ried parallel to their ends to the posts above or below 


| the ehords. 


He would provide for the consequent bend- 
ing of post, should any exist, by proper devices and de 


ug names of gentlemen nominated for the officers of | tails. 


\ssociation for the ensuing vear: 
esident, D. F. Longstreet, Deu ver, 
A. Everett, Cleveland. O.; Second Vice-President, Joe 
Atlanta, Ga.: Third Vice-r’resident, W. Worth Bean, St- 
" Secretary and Treasurer, W. J. Richardson: 
Y.; Executive Committee, John &. Holmes, 
J. D. Crimminse, New York ity; T. J. Minarv. 
s\ille, K J.R Chapman, Grand Rapids, Mich.; B. FE. 
( ton. Hamilton, Ont. 


BENJAMIN 
Col.; First Vice-Presi; | think that equivalent uniform loads can be relied upon 


\ communication presented from the Massachusetts | 


Street Railway 


provision of proper interlocking signals at crossings of 
and railroads was read. It urged that 
\merican Association send a circular to every street 
and to the Boards of 
tailroad Commissioners of the different States, recom- 
ending the passage by each State Legislature of regu- 


steam electric 


road company in America, 


Association relative to the subject of the | 


ons upon this most important subject, to secure the | 


ureatest possible safety to passengers in electric cars at 
in railroad crossings. On motion, the matter was 


erred to the Executive Committee. 


These were on 
I Expansion of Continuous Rails, and on A Standard 
Rail Head, The conctus‘ons reached in the reports were 

so important but that our readers can wait another 
eek for them. Tbheconvention adjourned to meet the 
rd Wednesday in October, 1893, at Milwaukee. 


[wo more reports were read by title. 


Some Disputed Points in Railroad Bridge Designing. 


(Continued from page 780.) 
!no, A, Fuvron, M. Am. Soe. C. E.: Suggests deriving 
-eries of panel loads from a given system of engine 
ncentrations by placing the latter so as to give the 
zreatest panel load in front. He would then neglect 


Dovetas, M. Am. Soc. C. E.: Does not 
| to give nearly maximum stesses, and shows that with 
| double cancellation trusses the error may be nearly 22 
|percent. He isin favor of standard moving loads and 
| generally approves those proposed by Mr. Waddell, but 
considers his tender weights too small. He would also 
add an alternative load corresponding to Mr. Cooper's 
100,000 pounds on two axles, The wind pressures proposed 
by Mr. Waddell meet hisapproval, but he would consider 
the overturning wind moment on the train. The advan. 
tageous features of riveted laterals are admitted by him, 
but he cannot altogether approve them. He would ad- 
mit ihe web resistance in plate girders, but criticises the 
| author’s method of computation. 

SAMUEL Topias WaGNeER, M. Am. Soc. C. E.: Would 
use plate girders up to 80 ft. in length, lattice girders from 
| 80 to 125 ft. and pin trusses above the latter limit. Plate 

girders 80 to 100 ft. in length seem to him extravagant, 
while lattice girders are equally rigid and satisfactory. 

He disapproves adjustable members and would avoid 
| them. Mild steel. in which punched holes wil! stand a 2% 

per cent. drift test, does not, in his opinion, need reaming: 
but he would carefully observe the limit at which ream- 
ing becomes necessary. He prefers large steel eye bars 


to those of iron. 


| Mr. Waddell, but criticises his making stress 


small advance panel load and proceed to use the} 


nainder of the system as his moving load for the 
With the same loads he would find 
the end panels and add incre- 
point to the centre. Although 
s method is not absolutely good, he thinks its sim- 
ity warrants 


xreatest stresses 


chord stresses in 


ents at each panel 


its use. 


f 
panel loads to be found. He would compute the floor beam 
reactions by the law of the lever with the coneentratione. 
He is strongly in favorof heavy bridges and would use 
i series of heavy engines for the moving load. Although 
equivalent uniform loads for 

rds and webs, he would still use concentrations for the 
lloor system. He recommends 200 Ibs. per Jinear ft. 
wind pressure for unloaded, and 500 ft. per linear ft. for 
ided chords, 300 of the latter to be treated as moving 
rspans up to 150ft. For spans 500 Ibs. long he would 


does not object to 


f 


| is 2,500 (1 — %. 


For through plate girders he | 
uld proceed in the same manner and quite similarly | method of finding floor beam reactions, claimed to be 
rdeck plate girders,except that the latter do not require | new by Mr. Waddell, was used by Edwin Thacher as far 
| back as 1885. 


jstant | 1+ 


Wa. Carn, M. Am. Soc. C. E.: Agrees generally with 
con 


f min. stress 


: . He seems to favor displac- 
max. stress 


ing ‘¢ by a somewhat larger quantity, and makes an in 
vestigation by the aid of the results of Prof. S. W. Rob- 
inson’s tests. which shows that the decrease in unit 
stress due to impact, divided by the moving load at rest, 
This expression is for wroug ht iron, and 
he would advocate a similar expression for mild steel 
with constants properly modified. 


FRANK C. Osporn, M. Am. Soc. C. E.: States that the 


He gives a method for finding the lengths 
of flange plates of plate girders, also practiced by Mr. 
Thacher for a number of years. He strongly favors the 
author’s standard engines and the use of their equivalent 
uniform loads, but advocates a simple formula for wind 
pressure per linear foot of spans above ordinary lengths, 
rather than the cumbérsome method of computing pro- 
jected surfaces. For or‘inary spans he regards 450 !bs, 
for the loaded chord and 150 Ibs. for the unloaded as 
satisfactory. He favors increasing the clear width of 


inge the preceding amounts to 350 and 650 respectively | single-track bridges to 16 ft., and to 29 ft. for double- 


{to proportional amounts for intermediate spans, | track through spans. 


He would place stringers 8 to 9 


lie would carry all top chord wind pressure through | ft. apart centres in order to reduce the impact on 


th 


e upper laterals and end posts to abutments, but would | stringer connections, as well as to reduce the weight of 


proportion each set of sway or transverse bracing for| floor beams and avoid the use of centre stringers. He 


panel of wind load, and assume the indirect wind | favors pine rather than oak for floor timber. 


uniform from end to end. 
Plate girders up to 80 ft. in length, riveted Warren gir- 
rs 80 to 125 ft., and Pratt trusses 125 to 225 or 250 ft., 

i subdivided Pratt trusses above the latter limit 
~ermed to bim to be the best arrangement of types. He 
es not object to double systems of bracing 
deck girders provided the two sys- 
us are not united in one _ betore reaching 
abutments. A 6 ft. 6 in, spacing for stringers com- 
tuends itself to him, but he does not approve outside 
xvard stringers, as they are an unnecessary expense. 
hicht inches by eight inches by 11 feet oak ties, notched 
n. over stringers and spaced 12in. or 13in. apart 
tres, carrying 8 in, x 8in. oak guards, with or with- 

°.' inside guards, make a satisfactory floor. He believes 


efleect oa bottom chords to be 


lattice 


- ordinary methods of testing material areso different | but doubts whether it can be atcained. He does not re“| River Valley Railroad Co. is an 
/'om the conditions of use that their indications are not ' gard the concentration method as objectionably labori- I poration, a i 


The ques- 
tion of unit stress is one that must still be regarded as 
lopen. The taticue experiments have taught us mach 
| about materials, but we still lack tests of bridge mem- 
| bers while under moving loads. He favors Gordon's 
| formula, asjit belongs to metul not strained beyond the 
| elastic limit, while the straigbt line formula is based on 
| ultimate resistance. He holds that the width of plate 
| girder flanges should not be less than one-twentieth the 
unsupported length. He disapproves flanges of unequal 
| areas, unless girders are designed by the moment of 
|inertia. If the web is a continuous strut he would use 
| one-sixth its area in the flange. 

Wa. H. Breiruavupr, M. Am. Soc. C. E.: Approves 
generally the principles of construction advocated by the 
author, and seems to favor uniformity in specifications, 


actual designing of the trusses needs much more con- 
sideration. The assumption of fixed wind loads per run- 
ning foot should not be applied to spans of over 200 ft. 
in length. Above that limit he would take actual sur 
faces as prescribed by the author; and provide for the 
stationary wind stresses in the lower chord by means of 
a large un it stress. Pony tiusses, 100-125 ft. long, are 
allowable when deep floor beams may be used, but he 
would deprecate their use with shallow beams, which 
tend, by their deflections, to vibrate the upper chords. 
He approves the author's plan in most respects, but would 
place the stringers under, or nearly under, the rails and 
use outer guard stringers. Guard rails should be bolted 
to every third tie, and nut locks should be used through- 
out the floor. He advocates end floor beams, but regards 
the author's intermediate flange, running the entire 
length of beam when its web is cut to pass the chord, as 
quite unnecessary. 
views on the eccentricity of connections and induced 
bending by bad grouping of units; but deprecates the 
use of oxide of iron paints, as inducing rust, and would 
prescribe lead oxides or carbonates. 

FRANK W. SKINNER, M. Am. Soc. C. E.: Seems to be- 
lieve in the use of concentrations and thinks they should 
or future conditions of traffic. 
He maintains that valuable engineering work must be 
expected to be laborious; its accuracy is a sufficient justi- 
fication of the He holds that impact 
due to sudden gusts should be considered in treating 
wind pressure. The inclination of trusses from a verti- 
cal so as to briug theirtop chords near together and 
economize in upper laterals and secure increased sta- 
bility seems to bim worthy of serious consideration. He 
deprecates the use of very large eye-bars on account of 
material not being sufficiently worked. He indorses 
Mr. Waddell’s limitation in number of flange plates 
allowed for plate girders, but thinks suspended floor 
beams may be properly used under some conditions. 

A. J. Swirr, M. Am. Soc. C. E: Approves author's 
condemation of engine concentrations, but does not ap 
prove the use of equivalent uniform loads. He suggests 
the use of a sufficiently heavy uniform load headed by a 
single weight large enough to correspond to the heaviest 
engine to be used for For chords he 
would place the single weight at each panel point in suc 
cession with the uniform load over the entire span. He 
approves Mr. Waddell's views as to plate girders up to 


He strongly approves the author's 


be assumed for present 


increased labor. 


web members. 


90-ft., but suggests that some distinction should be made 
bet ween single and double track spans. He would make 
70 ft. the limit for the latter of either two or three gir 


ders, and 9) ft. for single track spans; but prescribes 
riveted lattice trusses and pin connections for 
longer spans. His upper limits for lattice 
trusses agree with those of Mr. Waddell's. 


He considers multiple web systems permissible in lat- 
tice spans, as they reduce the thickness to be riveted and 
afford good sustaining power when hadly injured by di 
vided trains; but he does not 
lattice trasses, although they may be permissible with 
deep floor beams and stiff from them to top 
chords. He also points out that multiple web systems 
in lattice trusses reduce secondary bending stresses at 
connections with chords, and increase the general rigid- 
ity of the structure. With prover care he regards field 
riveting satisfactory for large plate girders. He would 
place stringers 7 ft. apart centres with ties 8 « 8 in. 

10 ft. and thinks Mr. Waddell’s floor unnecessarily 
expensive. He reports a number of split angles in 
top flanges of stringers and girders not supported by 
close fitting stiffeners. 
iron 


alcogether approve pony 


braces 


In his experience every case of 
bridges has been in the tension 
flanges of stringers strained to 14,000 Ibs, or more per 
square inch; on the other band, top chords of old deck 
lattice spurs, supporting ties directly, and without 
angles along bottom of have been very 
severely overstressed for years without the first sign of 
injurv. Mr. Waddeil's views of rigid lateral system and 
unadjustable truss members meet his approval. He ad- 
to save the destruc 


failure noticed in 
web plates, 


vocates the use of end floor beams 


tive effect on the masonry of the direct impact at stringer 
ends, which would otherwise exist. 
To be continued.) 


Judge Brewer's Decision on the Fourth Section of 
the Act to Regulate Commerce. 


The United States Circuit Court of Appeals at St. Paul 
bas rendered a decision which puts a novel construction 
on the long and short haul section of the Interstate 
Commerce law, and which has excited a good deal of 
comment. 

The cases are: The Chicago & Northwestern Railway 
Co., plaintiff in error, vs. John Osborne, defendant in 
error, in error to the Circuit Court of the United States 
for the southern district of lowa, central division, and 
the Chicago & Northwestern Railway Co., plaintiff in 
error, vs. H. A. Junod, et a/., error to United States 
Cireuit Court, southern district of Lowa. Reversed and 
remanded for further proceedings in accordance with 
opinion. The opinion is by Justice Brewer. 

The defendant in error, piaintiff below, recovered a 
judg nent in the Circuit Court for $225 for alleged over- 
charges on corn sbippe d from Scranton, Ia., to Chicago. 
The action was brought under the Interstate Commerce 
Act. The defendant owns aud operates a railroad from 
Missour: Valley, on the Western border of lowa, to Chi- 
cago. Scranton 1s a town in Lowa on this line 88 miles 
east of Missouri Valley, and so much nearer Chicago. 
Blair, Neb., is 2a point on that road 13 miles west of Mis- 
souri Valley. While the Fremont, Elkhorn & Missouri 
i independent cor- 


majority of ite stock belongs to the 
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defendant company, which controls its operations. 
During the month of January, 1888, there was 
in force a local tariff of rates charged 
ov defendant's road. It was published it Scranton, and 
made the rate on corn from Scranton to Chicago 18 cents 
ver 100 pounds. Shippers to Chicago paid that rate, the 
plaintiff among them. There was uniformity of rate as 
to such local = Neco At the same time the tariff on 
cars shipped through from Blair, Neb., to New York was 
334, cents; to Boston, Philadelphia and Baltimore sums 
slightly above and below this tigure. The through rate 
was made up in this way. By agreement between the 
defendant and Eastern companies corn was_ shipped 
through to New York from Turner and _ Roch- 
elle, two small stations on the defendant’s road, 
one 30 and the other 70 miles west of Chicago, 
for 274g cents, 34¢ cents of which went to de- 
fendant and the balance to the Eastern companies; 
and by agreement between the defendant and the Fre- 
mont, Elkhorn & Missouri Valley Railroad Co., 
the rate from Blair to Turner and Rochelle on cars 
shipped to New York, Boston and Philadelphia, or Bal 
timore was ll cents. Of that through rate the defend- 
ant company received for carrying the whole line of the 
road less than the local tariff of 18 cents charged from 
Scranton to Chicago. The joint tariff was not published 
at Seranton and no knowledge of it was given the 
plaintiff until Feb. 24, and until that time he made no 
application for shipment beyond Chicago. ‘Thereafter 
he shipped to Boston and received the benefit of the 
througk: tariff. 


In his opinion Justice Brewer says: 


The case must be determined exclusively by the pro- 
visions of the Interstate Commerce law as originally 
passed. No question was raised as to the reasonableness 
of the charge of 18 cents from Scranton to Chicago. Con 
gress has not attempted to require that the tariffs on all 
roads be uniform, nor to place a limit in figures beyond 
which no company may go in its charges. The laws of 
business and of competition bave as yet been deemed 
sufficient restraints in that direction. The Rock Island 
is between Chicago and the Missouri River, a parallel | 
and competing road with the defendant company, yet 
there is nothing in the commerce act which compels 
either company to charge for through and local trans- 
portation the same as its competitor. 

Where two companies owning connecting lines of 
roads unite in a joint through tariff they form for the 
connecting roads practically a new and independent line. 
Neither company is bound to adjust its own local tariff 
to suit the other; nor compellable to use a joint tariff 
with it. It may insist upon changing its local rates for | 
all transportation over its line. If they make a joint 
tariff itis not a basis by which the reasonableness of 
the local tariff of either line is dcternined. To illustrate 
—On the defendant’s road the distance from Turner to 
Chicago is 30 miles, on the Lake Shore line from Chica- | 
go to Cleveland it is 200 or 300 miles; the defendant | 
company may charge 15 cents for transportiag 
grain the 30 miles, providing that be, in fact, only 
a reasonable charge for the service, although the 
Lake Shore company charges no more for trans- | 
porting it from Chicago to Cleveland; and the 
fact that the rate on each lineis 15 cents for the dis- | 
tance named will not prevent the two companies from 
making a joint tariff for grain shipped from Turner to | 
Cleveland of 12 cents; less than the tariffof either. It | 
is not estimated that the two companies, with a joint | 
line, can make a tariff from Turner to Cleveland higher | 
than from Turner to Buffalo, or for any other inter- | 
mediate point between Cleveland and Buffalo, for when | 
the two companies by their joint tariff make a new and | 
independent line, that new line may become subject to 
the long and short haul clause. But a through tariff on | 
a joint line is not the standard by which the separate | 
tariff of either company is to be measured or condemned. 
No power existed at common law and none is given by 
the act to court or commission to compel connecting 
companies to contract with each other to abandon full | 
— of their separate roads or to unite in a joint 
tariff. 

In the “long and short haul” provision of the law the | 
use of the word “‘ line” is significant. Two carriers may | 
use the same road, but each has its separate line. The | 
defendant may lease trackage rights of any other rail- 
road company; but the joint use of the same track does 
not create the ‘“‘same line” so as to compel either 
company to graduate its tariff by that of the other, | 
In this act joint tariffs are recoguized, and, if Congress 
had intended to make the local tariff subordinate to or | 
measured by the joint tariff, its languagé would have 
been clear and specific. 

In the debate which accompanied the passage of the 
bill by Congress it was stated again and again that the 
line formed under the joint tariff of connecting conipa- 
nies was one separate and independent from that of 
either of the connecting companies, and tre commission | 
has constantly a the same thing. There is no 
pretense that any shipper at Scranton or other point on 
defendant’s line further from Chicago than that was 
charged less for shipping grain to Chicago than that 
There was no violation of the “long and short haul” 
clause by the defendant in respect to its own line. Nor 
did the defendant, acting with Eastern companies on 
the line made by its road in connection with theirs, 
charge or receive for grain shipped from Scranton or 
any point West to any Eastern point less than the 
through tariff. 

Scranton was nocompeting point. No other line, so 
far as appears, touched the place, and hence no publi- 
lication of the joint tariff was required. The defendant 
was under no obligation to advise the plaintiff whea and | 
how to ship his grain. It fulfilled its legal obligation 
when it published its local tariff. The jury should have 
been instructed to tind a verdict for the dslentent. 


TECHNICAL. 


Manufacturing and Business. 
A meeting of the Central Bridge & Engineering Co, | 


of Peterboro, Ont., ws held last week and organized as | 
follows: William Cluxton, President; James Kendry, 


Vice-President; Directors, W. H. Law, John Carnegie 


_and James Stevenson, M. P.; Secretary, George Smith. 


Mr. Wm. Law still retains the position of Manager and 
Chief Engineer of the works. Some large contracts have 
been received, including orders for 13 bridges. 


THE RAILROAD GAZETTE. 


Iron and Steel. 
The stockholders of the Colorado Fuel and of the Colo 
rado Coal & Iron companies ratified last week the consoli- 
dation already agreed upon by officers of those companies 


The new company will be known as the Colorado Fuel | 


& Iron Co. Of the $9,250,000 common stock to be issued, 
$5,250,000 will be distributed to the Colorado Fuel Co, 
stockholders at the rate of 175 shares of new to each 100 
shares of old stock, and $4,000,000 will go to the Colorado 
Coal & Lron stockholders at the rate of forty shares of 
new to each 100 shares of the old stock.. The latter will 
also receive 60 per cent. in the stock of the Colorado 
Coal & Iron Development Co., a new company formed to 
take over the agricultural and town lot property of the 
Colorado Coal & Iron Co. 


New Stations and Shops. 
The following structures for the Great Northern have 


been completed: brick freight house at St. Paul, 500 « 55 


ft.; Washington avenue passenger station, Minneapolis, 
and passenger depot at Casselton, N. D. 


Freight Yard of the Chicago, Milwaukee & St. Paul | 


at Galewood, Ill. 


The above named road is constructing a switching yard | 


at Galewood, near Chicago, which, in its genera! features, 


is Gesigned on the plan of the Pennsylvania yard at Al-| 


toona, described in the Railroad Gazette of July 29 last, 
page 557. The Galewood yard will, for the present, how- 
ever, be of moderate size, though ground has been se- 
cured sufficient for three large yards; one of 45 tracks, 
for general work; one of 25 tracks for holding freight 
which is detained for shipping orders, and a third yard, 
of 40 tracks, similar to the first one. About 25 tracks of 
the first yard and 4tracks of the second are now under 
construction. As at Altoona, the principal peculiarities 
are a uniform descending grade eastward and the con 
centration of the switch levers. In the present case the 
descending grade is 37 ft. per mile. The yard begins at 
Galewood and will extend eastward to Cragin. The 
switches are to be worked by compressed air, controlled 
by electricity ; the Westinghouse non-interlocking ap- 
paratus being used, the same asat Altoona. There are 
six receiving tracks, so that three poling engines can 
work at once. 


Hall Signals on the Memphis Bridge. 


The Hall Signal Co., of New York and Chicago, has fur- 


nished two of its electric disc signals for blocking the 
section of road on and adjacent to the bridge over the 
Mississippi at Memphis, which is operated by the Kan 
sas City, Fort Scott & Memphis Railroad. 
track instruments and no automatic action. Each sig- 
nal is controlled by a wire running to the offic2 of the 
operator at the opposite end of the bridge, so that it can 
not be cleared to admit a train upon the bridge section 
without that operator’s consent. This bridge is single 
track. 
Drop Tests of the New Van Dorston Coupler. 


Drop tests were recently made at Washington of the 
Van Dorston coupler with malleable head and steel 
knuckle. The weightof thehammer was 2,000 }bs, and 
the talls as follows: Three of 8 ft., two of 15, one of 40 
and oneof 42. The last blow bent the knuckle three six- 
teenths of an inch, and there were no cracks. 
Fall of False Works. 

Two spans of the false works under a bridge construct- 
ing on the Pacific extension of the Great Northern fell 
under a work train on Oct 24. Seven men were killed, 
and about 11 more injured, five of them it is thought 
fatally. These men were in the employ of Messrs. Shep- 
ard, Sims & Co., the contractors. A tracklaying ma- 


There are no 


, chine, two car loads of ties and timbers and several! car 


loads of rails fell 60 ft. into the river. The accident is 
said to have been due to undermining of the false work 
by the water in the stream. This part of the line had 
not been delivered to the Great Northern Co. 
A New Carbonic Acid Gas Motor. 

ihe New Power Company, of No. 10 Wal) street, New 
York, have been engaged in the development of a car- 
bonic acid gas motor that possesses some novel feat- 
ures. The engine is in general appearance and con- 
struction nearly the same as an ordinary steam en 


| gine, with the exception of the valve motion, which 
is a combination of the link, the Corliss and the 


designs peculiarly applicable to the new motor. The 
carbonic acid or CO, is stored in heavy cast cylinders in 
a liquid condition under a pressure of about 1,000 lbs. 
per square inch, and is admitted direct from this case 
to the valve chest without the intervention of any 


| reducing valves. The admission ports for the engine 
(cylinders 4 in. diam, and 6 in. stroke) which is in| 


operation, are only ,, in. in diameter, and the valves 
are rubber seated and given a mere shake, so that they 


| do-not really leave their seats but just loosen a trifle, 


The difficulty of intense cold due to high expansions is 
met by heating the admission pipe near the cylinder 
with a gas jet, although the engine can be run without 
this heating, as it is claimed that the small intermittent 
jet will not freeze. The engine, which is placed upon a 
platform street car, works quickly and handles very 
easily, giving perfect control of the car at the speeds 
which it is possible to attain within the limits of a build- 


jing. The pressure of the admission has not been fully 
Articles for the incorporation of the Eureka Automatic | determined, but it is evidently below the 1,000 lbs. of the | plates and hoops. 


(Ocr. 28 1992 


| service at the rate of three cents a pound. As soon as 
| proper drawings can be made, and further experimen’ s 
|} carry out toa fuller demonstration the value of the m 
chine, we shall publish full details of its construction, 
with records of the work which it has performed and 
the economy of the same. 


Block Signals on the Reading. 

An officer of the Philadelphia & Reading informs us 
that the company has decided to put automatic block 
| signals on about 200 miles of the road as soon as possible. 
The lines to be equipped are Philadelphia to Pottsville, 
93 miles, to Bethlehem, 55 miles (from the junction), and 
to Bound Brook, 55 miles. The latter, when completed , 
will make a through line from Philadelphia to Jersey 
City under automatic signals, the Central of New Jersey 
being already equipped with the electro-pneumatic sys 
| tem. 


Cruiser No, 6, 

|The act authorizing the construction of this cruiser is 
dated Sept. 7, 1888, and she wil! probably be launched at 
the Union Iron Works in San Francisco in November 

when she will be christened the “Olympia.” Some modi 

fications have been made in the original designs, which 
were drawn on the lines of the Spanish cruiser the “Reina 
Regente.” As the vessel is constructed it is 340 ft. long 
on the load water line, with an extreme breadth of 33 ft., 
a mean draft of 21'¢ ft. and a displacement of 5,500 tons. 
| The engines will drive twin screws and are expected to 
develop a maximum of 13,500 H. P., and maintain a 
|} speed of at least 20 knots. The coal capacity is 1,300 
tons, which will give a radius of action of 13,000 miles, 
| much more than the average of vessels of her class. In 
the main battery there wil! be four 8-in. breech loading 
rifles and 10 5-in. rapid-fire guns. In the secondary 
battery, 14 6-pounders, six 1-pounder rapid-fire guns, and 
four Gatlings. r'nere is 4 in. of armor protection forthe 
guns and ammunition hoists and a water excluding belt 
2 ft. 9 in. thick above the protective deck completely 
|} surrounds the ship. The vessel has a complete electric 
| lighting plant and is fitted as a flagship, with additional! 
| quarters for 16 wardroom officers, berths for 12 junior 
officers and rooms for two warrant officers. The full 
complement of crew is to be 465 men. 


THE SCRAP HEAP. 


Notes. 
| The St. Joseph & Grand Island has increased the pay 
| of passenger conductors and brakemen about 10 percent. 
| The Buffalo, Rochester & Pittsburgh has discontinued 
the train agents on its passenger trains, and the con- 
ductors now take up tickets the same as formerly. 

The Missouri, Kansas & Texas has distributed $5,000 
among the families of the citizens who lost their lives 
in killing the train robbers at Coffeyville, Kan., re- 
cently. 

The strike of the telegraph operators on the Atchison, 
Topeka & Santa Fe was declared ‘off Oct. 22. The 
grievances of the men have not yet been settled, further 
conferences having been held this week. 

The Minnesota Railroad Commissioners have just 

issued a revised map of the state showing a number of 

extensions and branches besides two new lines—the 

Duluth, Mesaba & Northern and the Duluth, Mississippi 

River & Northern, In other respects the map is the 

same as those issued in former years. 

On Oct, 11 and 12 portions of Wyoming, Colorado and 
| Utah were visited by a severe snow storm, which 
| seriously blockaded the railroads and interrupted tele- 
| graphic communication. Dispatchesstate that thesnow 
was piled vp as high as 18 ft. in cuts in some places, and 
that trains were delayed 24 hours or more. 

The directors of the Grand Trunk are cutting down 
expenses in consequence of the unsatisfactory income of 
the road, and have announced, as an encouragement to 
the employés, that the directors themselves will reduce 
their fees by one-third, or to $1,900 a year, a sum which 
most of the employés will still regard as large enough. 

A dispatch from Columbus, O., bearing a somewhat 
apocryphal air, states that the Cleveland, Cincinnati, 
Chicago & St. Louis has been swindled by its conductors 
by the use of counterfeit cash fare checks. It is alleged 
that receipts from these unauthorized books were given 
by some conductors for about half of the fares received 
by them. 

The Houston & Texas Central, where the cotton 
movement is now very heavy, bas been working its 
freight crews to the full extent of their capacity, and 
one engineer received in pay for the month of September 
$245. Other ruoners have received nearly as much and 
the train men have earned amounts proportionally 
large. 

A meeting was held at Memphis this week by some 
train dispatchers for the purpose of establishing a pro- 
tective organization. This seems to toa movement of 
those dispatchers who are dissatisfied with the Train 
Dispatchers’ Association because it does not counte- 
nance strikes. That association has. according to its 
representatives, about 1,600 members, which is stated 
to be 80 per cent. of the entire number of train dis- 
patchers in the country. 


The British Iron Trade. 


Board of Trade returns for September show that the 
shipments of iron for that month exceed in value those 
for any previous month of this year, though they are less 
than for the same month of 1891 or 1890. For the three- 
quarters of this year the decrease is 22.4 per cwt. in value 

| or almost £5,000,000. There has been a healthy increase 
in the values exported to this country, principally in tin 
In a table showing the shipments of 


Car Coupler Co. have been filed in Michigan. The capita! | liquid CO, on account of the wire-drawing through the | iron and steel by countries, prepared by Iron, we are 
stock of $25,000 is held by James M. Stark, Henry L, peroemgpey ports. The cost of operation is estimated at 
Humphrey and James McLaren, 


about 10 lbs, per horse power per 24 hours continuous 


credited with 36,266 tons; British North America with 
30,511 tons; British East India with 26,574 tons, and other 
countries with amounts decreasing to 188 tons shipped to 
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ey. At thé October quarterly meeting held at Bir- | 
ham on the 13th, the tone, on the whole, was hope 

though it is asserted by the Jron 
the iron trade is now going through one of the 
periods of depression that has ever visited it.” 

vben the market gets through going through its | 
rit will undoubtedly improve. 


Tenders for Wharf Work. 
Dominion Government is calling for tenders for 
onstruction of a wharf at 
ty, Ont., according to plans and specifications to be 
it the Custom House, Simcoe, and at the Depart- 

t of Public Works, Ottawa. 

Dominion Government is calling for tenders for 
ynstruction of the Breakwater at 


Port Rowan, Norfolk 


Point du Chene, 
Brunswick, according to 
to be seen at the Intercolonial office, Point du 
and at the Department of Public Works, Ottawa. 
of Public Works of Ottawa intend 
og for tenders for the deep water wharf at Grosse 
, in a couple of weeks. 
he Department estimates the cost at a little over 


One of the engineers 


eneral Poe bas submitted his report preparatory to 
z out advertisements for the 20-ft. channel and as| The Colliery Guardian speaks of a new explosive, the 
s that is approved it is understood bids will be ad- | result of studies recently made by Berthelot and Turpai 
The localities at which this work will be | as to military explosives in use at the Iron Gates of the 

ve and the estimated costs are as below : 


ving obstructions at Sailors’ 


- . 977,850.00 | lightning striking explosive known. In this it is unlike 
449,512.80 | fulminate of mercury, which is a detonator, and without 
140,755.00 | material strength as an explosive. 


$3,394.835.96 ama strength of this new explosive is said to lie in the 


ving obstructions at foot of Lake Huron 
noving two shoals near Round Island 


juce that time to 50 hours. 


passenger steamers. | 


Northern Railway Co.; 


The Harris Car, ** Jeannette.’ 


his car, the only cne built by the Harris Palatial Car | St. Louis, Mo., and gondola cars to the Michigan 
advertised for sale at auction, the Wason 

the mortgage | 
The company has been in trouble 
some time and the minority stockholders brought a | BRIDGE BUILDING. 

in the Supreme Court of Massachusetts, alleging oie 
mismanagement and asking for a receiver. 


h it held upon it. 


Gazette Nov. 28, 1890, is a handsome and 
reniously designed parlor car, which has low sills be- 
ween the trucks, affording space for receptacles large 
ugh to hold the material and apparatus for lower 
ind upper berths,so that the car can at night be con- 
ed into a regular sleeping car. 
yarack and pinion, and thearm chairs used in the day 
time are at night placed in the spaces bepeath the floor 
from which the berths were taken. 


The berths are lifted 


Boston & Maine Grain Elevator. 

fhe Boston & Maine’s new 

bridge, Mystic Wharf, near Boston, will be read 

When finished it will contain 18 

) tracks will run through the a | begun. 

The superstructure will be 362 ft. long, 98 ft. 

, and 145 ft. high to the top of a cupola aaa 10 ft. | Crookston, Minn.—The work of the superstructure of 

. which is to surmount the roof. 

» of brick, 67 ft. long, 43 ft. wide an 

1 achimney 148 ft. in height and 14 ft. square at the 
Two Corliss engines, each of 350 H. P. will be used, 

h rope drives, each of which is 


Wharf Facilities. 


(here is ample opportunity for the improvement of the | (Mo.) Bridge & Iron Co., 100-ft. span, Dearborn, $4,720; 
harf facilities to be found on this side of the Atlantic. | 80-ft. span, Kisselpaughs. $2,760. Bullen Bridge Co., 
respect it cannot be said that any part of the | Pueblo, Col., Dearborn, $5,500; Kisse!lpaughs, $2,500. 
in fact, the manner | Pacific Bridge Co.. Portland, Ore., Dearborn, $4,035, sec- 
inloading vessels in Boston is, according to compe-|ond, $4,275; Kisselpaughs, $1,410. King Bridge Co., 
| authority, the counterpart of New York methods. | Cleveland, near Kesslers, 200-ft. iron, $5,759: 200-ft. 
e usual manner of unloading vessels is as follows: | combination, $3,899; Johns and Mitchells, 100-ft. iron, 
tead of cranes, operated on a system of tracks, by 


intry is ahead of any other part; 


the steamer, and are here laboriously loade 


\merican cities is com 
Tate European seaport, w 


! 
planned system of hoisting machinery to be found at the | 


| docks of such ports as London, Liverpool, Antwerp or 


Hamburg is entirely out of question—there being noth- 

ing to compare.— Hoisting. 

The World’s Locomotives. 
In a paper entitled ‘‘The Locomotives of the World,” 


recently read before one of the branches of the Society 
of German Engineers, Mr. G. Lentz, of Diisseldorf, places 


|the number of locomotives in current use at about 


109,000. Of these, 63,000 are credited to the various 
European railroads, and about 35,000 to the United 
States. Speaking of locomotive building in different 
countries, Mr. Lentz states that while formerly Russia 
drew its supply of engines from Germany, England, 
Belgium and France, itis now independent of outside 
establishments and turns out its own locomotives. 
Sweden and Norway also have abandoned foreign 
markets and meet their demands in this line with native 

roducts. Italy bas a number of small locomotive works, 
put is still dependent, to some extent, upon German, 
Austrian and French builders. Spain and Portugal 
secure the larger number of their engines from France, 
| though patronizing also, in a small way, German and 
| English works. 


| A New Explosive—Fuiminite. 


| Danube, where a new and straight channel is being ex- 
cavated under water. This is named “‘fulminite” (though 
ic is not chemically allied to fulminate of mercury) and is 
said to be the most instantaneous and foudroyant or 


ct that it isacombination of known explosives so judi- 


instead of the old method of letting only as much | ciously chosen and combined that in burning there is per- 
rk as the current appropriations will pay for, with | fect oxidation; no inert substance remaining and the 
wasteful environments of that plan, General Poe | niter resultant is gaseous, the disruptive force of this 
the whole work at one time, 
h is to be completed in about three years, This plan, 
ies saving the cost of several different contractors’ | delegated by the French Government to be greater 
, a large part of the interest on money ex- 
pended during a dilatory prosecution of the work de- 
endent on congressional and executive whims, will addition, absolute safety in handling and resistance to 
the country the advantage of cheaper freight rates | freezing are claimed, with absence from exudation and 
n about the shortest practicable time. 
If Mr. George H. Ely, of Cleveland, is right in his pre- | mersion in water. 
tion that boats now carrying 4,000 tons will then carrs | — ——— 
ver 5,000 tons with ease, there will undoubtedly be an | LOCOMOTIVE BUILDING 
preciable lowering of freight rates aecompanied by | 5 
acceleration in its rate of passage, 
tdepth of water the “Owego” and “Chemung” make | Rhode Island Locomotive Works for two locomotives, 
Buffalo to Chicago, 900 miles, in 544 
irs, and it is claimed they could,tif occasion presented, 
These two boats are prob- 
ght carriers yet constructed an 
aimed that there is profit in fast trips at the present 
\ late number of the Buffalo Express | 
says that with 26 trips per season as compared with 20 
be gross receipts will be more than $24,000 greater; but | 
ere must be more harbor room and dockage facilities | — 
render this possible, 
1 the meantime the lake shipbuilding yards are full 
both on freighters and 
Five of the latter are being built at an aggregate cost of | ¢ 
Cleveland for the Great 
two at Detroit for the Detroit & | 
Navigation Co., and one at West Su- 
World's Fair service. 
its will probably make the valuation of this season's 
launchings on the lakes higher than for any previous 


es on the volume and temperature. 
ts strength was thought by a committee of engineers 


than one and a quarter times the same quantity 
of dynamite with a much greater shattering effect. In 


retention of its explosive power after prolonged im- 


The Kings County Elevated has let a contract to the 


compound type, to be delivered by Dec. 1 next. 

The Rhode Island Locomotive Works wil! complete 
the first double end Johnstone compound locomotive 
about the middle of November. These engines have been 
illustrated in the Railroad Gazette, and are of such an 
original design that the results of service will be looked 
forward to with interest. 


CAR BUILDING. 

The Pennsylvania & Northwestern has given con- 
racts for 300 cars to the Lebanon Car Co., of Lebanon, 
Pa., and for 200 to Arthur King, Middletown, Pa. 

The Kings County Elevated road, of Brooklyn, N.Y., has 
awarded to the Harlan & Hollinsworth Co., of Wilming- 
ton, Del., a contract for building 15 cars, all to be deliv- 
ered about Dec. 1, 1892. 

The Pennsylvania Co. (west of Pittsburgh) has 

| placed orders for 600 cars, to be distributed as follows: 
| Box and stock cars, to the Missouri Car & Foundry Co., 


Peninsula Car Co. 


Brantford, Ont.—The work on the bridge of the 
Toronto, Hamilton & Buffalo, to cross the river below 
the Grand Trunk at Brantford, has been begun, under 
the supervision of Chief Engineer E. B. Wingate. The 
contract for the steel bridge has been let to the Dominion 
Bridge Co., of Montreal. The bridge will be 300 ft. in 
length,in three spans. On the west side the work is 
now going on, and the first abutment will be about 400 
ft. from the west shore. The course of the stream will 
| be diverted and the bed filled in. On the Brantford side 

of the river the depth before the rock is reached is 25 
|ft. There will then be over 600 ft. of trestle work, which 
| will carry the track nearly to Market street. 


grain elevator at Chelsea| Columbia River.—The contract for the masonry 
for use | piers for the steel bridge to be built for the Great North- 


ern has been let. Work of dressing the stone has been 


the Great Northern bridge at this city will be begun on 
Nov. 1. The Edge Moor Bridge Works, of Wilmington, 
Del., are the builders. 


Helena, Mout.—The board of County Commissioners 


a . The land | met last week to open the bids for constructing bridges 
| foundation alone cost $145,000; the building itself | in the Prickly Pear cafion to replace those washed out 
essitates the expenditure of $240,000, and an estimate 


{ the total outlay, including walls, sheds, tracks, etc.,| contracts. The following bids were received: oe, 
places it at $500,000. 


last summer. The commissioners did not award any 


| Hunt & Co, San Francisco, above Kisselpaughs, 80-ft 
| combination, $3,820; Dearborn, iron combination, 1!80-ft. 
| single span, $4,975; iron combination, $4,630, St. Joseph 


1,799 ; 75-ft. iron, $1,194. San Francisco Bridge Co., 


means of which a transfer more or less direct from the | Dearborn, $2,800; No. 2, $1,447; No, 3, $800; No. 4, $820. 
camer to the cars might be accomplished, the cases are | Milwaukee Bridge & Iron Co., four bridges complete, 

' lowered near the water's edge by the hoisting booms | $5,800. A. G. Bayne & Co., Minneapolis, Dear 
on the | born, iron tubes and_ stone, $2,731: Wolf 
mster’s cart, to be hauled a short distance, in Boston | Creek, $2,366; Mitchells, $1,469; Johns, $1,821. S. M. 


Hewitt, Minneapolis, No. 1, $2,900; No. 2, $9,000; No. 3, 


of the cart | $7,360; Dearborn, 250 ft. iron, $9,499; 220 ft. iron, $8,393; 
loaded again into the cars for shipment. 
' considering the expense involved in the handling 
erchandise a needless number of times, the manner 
ing itis about as bungling a one as could be con- | 
Comparisons are said to be odious, and they be- 
e thoroughly so when the water front of our great | D. $6,036. Wisconsin Bridge & Iron 
red with that of any fourth | Wolf Creek, $14,127; No. 2, $10,751; No. 3, $11,887; No. 4, 

ile comparison with a carefully | $9,688; No. 5, $10,018; No. 6, $7,542, 


220 ft. combination, $6,809: 150 ft. iron, $7,481; 150 ft. 
lower, $9,399; 130 ft. iron, $6,384. Dibert Bridge Co., 


$1,896. G. E. Ingersol!, Dearborn and Wolf Creek, 
.280; iron and steel, $5,794; same prepoue. C. $4,038, 
0., Dearborn and 


Helena, No, 1, $7,916; No. 2, $3,130; No. 3, $1,930; No. 4, | 
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Jersey City, N.J.— Acontract bas been awarded to the 
Union Bridge Works of Sayre, Pa., to construct the iron 
approaches to the drawbridge over the Hackensack 
River, near West End, N. J., for the New York, Lake 
Erie & Western. 


Rochester, N. Y.—The specifications prepared for 
the Court street bridge. a plate girder span over the 
Erie Canal, have failed of adoption by the Executive 
Board. Chairman G. W. Aldrich states that the Board 
will ask the City Council fora new ordinance for a bridge 
to cost about $150,000. 


St. Cloud, Minn,—The Great Northern bridge will 
be completed this week. 


Tacoma, Wash.—The Nortbern Pacific proposes 
building a new bridge across the Puyallup River and the 
tide flatsat Tacoma. While this work is going on all 
trains will run around the head of the bay, past the 
freight sheds and into the Seventeenth street station. 


Toronto.—Engineer Williams has submitted plans 
for the construction of a steel overhead bridge, with 
wooden vamps, instead of a subway between the two 
sections of the cattle market. The committee has thought 
well of the idea, and it has decided to ask for tenders. 

Tenders will be received up to Nov. 1 by John Shaw, 
Chairman of Committee of Works, Toronto, for the re- 
construction and strengthening of the King street iron 
bridge over Don River. Specifications may be obtained 
at the office of the City Engineer. 


Wheeling, W. Va.—The Wheeling & Belmont Bridge 
Co., which was reported a few weeks ago as preparing 
plans for a new bridge over the back river channel of the 
Ohio River at Wheeling, now bas its preliminary ar- 
rangements well under way. One set of plans was 
almost completed when the officers decided that it would 
be advisable to change some of the important details and 
make the structure heavier. These new plans will soon 
be completed. The bridge will be 730 ft. in length and 
47 ft. wide, with extension sidewalks. It will have three 
road ways, one on each side for street car track and wag- 
on traffic and the broader roudway in the middle for 
wagon traffic exclusively. The bridge will have three 
spans resting on two abutments and two piers which 
are already constructed and which now carry an anti- 
quated wooden bridge. The new bridge will be erected 
without interrupting traffic. W. Hildenbrand, of 1 
Broadway, New York, is Chief Engineer; J. N. Vance, 
President of the company ; A. J. Clarke, Vice-President, 
and Joseph Lawson, Secretary, Treasurer and Superin- 
tendent ; all of Wheeling, W. Va. 


MEETINGS AND ANNOUNCEMENTS. 


Dividends. 


Dividends on the capital stocks of railroad companies 
have been declared as follows : 

Baltimore & Ohio, semi annuaily, 24¢ per cent,, pay- 
able Noy. 15. 

Buffalo, Rochester & Pittsburgh, quarterly, 14g per 
cent., payable Nov. 15. 

Central of New Jersey, quarterly, 154 per cent., pay- 
able Nov. 1. 

Cincinnati, Sandusky & Cleveland, semi-annual, 3 
per cent., on preferred stock, payable Nov. 1. 
| Nashville, Chattanooga & St. Louis, quarterly, Ly 
per cent., payable Nov. 1. 

Wheeling & Lake Erie, quarterly, 1 per cent., pay- 
| able Nov. 15. 


| Stockholders’ Meetings. 


Meetings ot the stockholders of railroad companies 
will be held as follows: 

Alabama & Vicksburg, annual, Jackson, Miss,. Nov. 7. 

Baltimore & Ohio, annual, Baltimore, Md., Nov. 21. 

Buffalo, Rochester & Pittsburgh, annual, New York 
City, Nov. 21 

Chicago, Indianapolis & Chattanooga, annual, In- 
dianapolis, Ind,, Nov. 15. 

East Tennessee, Virginia & Georgia, annual, Knox- 
ville, Tenn., Nov. 16. 

Manhattan, annual, New York City, Nov. 9. 

New Orleans & Northeastern, annual, New Orleans, 
La., Nov. 2. 

New York & New England, special, Boston, Mass., 
Nov. 21, to approve the lease of the Providence & 
Springfield. 5 

New York & Northern, annual, New York City, Nov. 
9. 

Philadelphia, Newton & New York, special, Norris- 
town, Pa., Nov. 28, toconsideran increase of bonds to 
$1.600,000, 

Toledo, St. Louis & Kansas City, special, Toledo, O., 
Nov. 14. to consider an increase of bonds to $13,500,000, 
Technical Meetings. 

Meetings and conventions of railroad associations and 
technical societies will be held as follows: 

The Roadmasters’ Association of America will hold 
its next annual meeting at Lookout Mountain Hotel, 
Chattanooga,Tenn., beginning Nov. 15, having been post- 
poned from Oct. 18. 

The New England Railroad Club holds regular meet- 
ings, at the United States Hotel, Beach street, Boston, 
Mass., on the second Monday of each alternate month 
commencing January. 

| The Western Kailway Club holds regular meetings on 

the third Tuesday in each month, a June, July and 
August, at the rooms of the Central Traffic Associa- 
tion in the Rookery Building, Chicago, at 2 p. m. 

The New York Railroad Club holds regular meetings 
on the third Thursday in each month, at the rooms of 
the American Society of Mechanical Engineers, 12 West 
Thirty-first street, New York City, N. Y. 

The Central Railway Club meets at the Hotel Iro 
quois, Buffalo, the fourth Wednesday of January, 
March, May, Septemberand November. 

The Northwest Rai/road Club meets on the first Satur- 

| day of each month, except June, July avd August, in 
he St. Paul Union Station. at 7:30 p. m. 

The Northwestern Track and Bridge Assoctation meets 
on the Friday following the second Wednesday of 
March, June, September and December, at 2:30 p. m, in 
the directors’ room of the St. Paul Union Station. 

The American Society of Civil Engineers holds its regular 
meetings on the first andthird Wednesday in eack month, 


| at the House of the Society, 127 East Twenty-third street, 


New York. 
The Boston Society of Civil Engineers holds its regular 


| meetings at Wesleyan Hall, Bromfield street, Boston, 


at 7:30 p. m., on the third Wednesday in each month, 

| The Western Society of Engineers holds its regular meet- 
ings at 78 La Salle street, Chicago, at 8p. m., on the 
first Wednesday in each month, : 
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The Engineers’ Club of St. Louis holds regular meetings 
in the club’s room, Laclede Building, corner Fourth and 
Olive streets, St. Louis, on the first and third Wednes- 
day in each month. 

The Angineers’ Club of Philadelphia holds regular meet- 
ings at the House of the Club, 1,122 Girard street, Phila- 
delphia, on the first and third Saturday of each month. 
The annual meeting is held on the third Saturday in 
January. 

The Lngineers’ Society of Western Pennsylvania holds 
reguiar meetings on the third Tuesday in each month, at 
7:30 p. m., at its roomsin the Thaw Mansion, Fifth street, 
Pittsburgh, Pa. 

The Eagineers’ Club of Cincinnati holds its regular 
meetings at 8 p. m. on the third Thursday of each montb 
in the rooms of the Literary Club, No. 24 West Fourth 
street. Cincinnati. 

The Civil Hngineers’ Club of Cleveland holds regular 
meetings on the second Tuesday of each month, at 8 
p. m., in the Case Library Building, Cleveland. Semi- 
monthly meetings are held on the fourth Tuesday of the 
month. 

The Engineers’ Club of Kansas City meets in Room 
200, Baird Building, Kansas City, Xtc, on the second 
Monday in each month. 

The Engineering Association of the South holds its 
monthly meetings on the second Thursday at 8 p. m. 
The Association headquarters are at Nos. 63 and 64 
Baxter Court, Nashville, Tenn. 

The Denver Society of Civil Engineers and Architects 
holds regular meetings at 36 Jacobson Block, Denver,Col., 
on the second and fourth Tuesday of each month, at 8 
o’clock p. m., except during June, July and August, 
when they are held on the second Tuesday only. 

The Civil Angineers’ Society of St. Paul meets at St. 
Paul. Minn., on the first Monday in each month. 

The Montana Society of Civil Engineers meets at 
Helena, Mont., at 7:30 p.m.,on the third Saturday in 
each month. 

The Civil Engineers’ Association of Kansas holds reg 
ular meetings at Wichita on the second Wednesday of 
each month at 7:30 p. m. 

The American Society of Swedish Engineers holds 


meetings at the club house, 250 Union street, Brooklyn, | 


N. ¥., wad at 347 North Ninth street, Philadelphia, on 
the first Saturday of each month. 

The Engineers’ Club of Minneapolis meets the first 
Thursday of each month in the Public Library Building, 
Minneapolis, Minn. e 

The Canadian Society of Civil Engineers holds regu- 
lar meetings at its rooms, 112 Mansfield street, Mon- 
treal, P. Que., every alternate Thursday except during 
the months of June, July, August and September. 

The Association of Civil Engineers of Dallas meets 
at 803 Commerce street, Dallas, ‘'ex., on the first Friday 
of each month at 4 o’clock p. m. 

The Technical Society of the Pacific Coast holds reg- 
ular meetings at iis rooms in the Academy of Sciences 
Building, 819 Market street, San Francisco, Cal., at 5 
eclock p. m. on the first Friday of each month. 

The 7acoma Society of Civil Engineers and Architects 
holds regular meetings on the third Friday of each 
month, in its rooms, 201 and 202 Washington Building, 
Tacoma, Wash. 

The Association of Engineers of Virginia holds reg 
ular meetings at Roanoke, on the second Saturday in 
each month, at § p. m., except the months of July and 
August. . 

The Engineers’ and Architects Club of Lowisville 
holds regular meetings on the second Thursday of each 
month, at 8 o'clock p. m., at its rooms in the Norton 
Building, Louisville, Ky. 

Boston Society of Civil Engineers. 

Ata meeting of the Society at 36 Bromfield street. 
Boston, a paper was read by George S. Rice, late Chief 
Engineer of the Rapid Transit Commission, on “Rapid 
Transit for Boston.” The following were elected to 
membership: Henry S. Adams, of Cambridge; Charles 
R. Felton, of Brockton, and Alfred Stebbins, of Boston. 
Canadian Society of Civil Engineers. 

A meeting will be held at the Society Rooms. 112 
Mansfield street, Montreal, on Oct, 28. At this meeting 
ghe discussion on Mr. Gilpin’s paper on * The Use of 
Safe Explosives in Coal Mines, Part 2, on the Results of 
Experiments,” will be taken up, and a paper on * Trans- 
ition Curves,” by Mr. H. Lordly, will be read. C. H. 
McLeod is Secretary. 


Engineering Association of the South. 

The regular meeting of the association was held at the 
association headquarters, Nashville, Tenn., Oct. 13, Vice 
President F. P. Clute, of South Pittsburgh, Tenn.. pre- 
siding. Mr. Ernest William Walpole, City Engineer 
of Talladega, Ala., was elected asa member. The Nom 
inating Committee submitted nominations of officers of 
the association for the coming year. The election wil! 
oceur at the annual meeting, Rey 10. The programme 
of the evening included two papers: 

‘““THE MINING INTERESTS OF NOVA SCOTIA,” 


Mr. Frank Cawley, of Montreal, Canada. presented in | 
this paper a very full and interesting account of the | 


mnineral resources of the province of Nova Scotia, the ex 
tent to which they are developed, the facilities for ship 
ping at the several mines and harbors, and an exoibit of 
the amounts of the exports of several staple minerals to 
the United States for several years past. Mr. Cawley 
presented from the official reports of the province the 
following three analyses of coal, which is a fair indica- 
tion of the coals of Nova Scotia: 


Pictou District. Sydney District, 
2 (i 


Cemposition. (ly 2 3) 
—-~Slow coking. 
Moisture...... 2.105 0.53" 0.7% 
Volatile combustible... 29.20% 32.85% 28.68 
Fixed carbon........ .. OL. 61.99% 66. 38 
Specific gravity.. ..... 1.28% 1.2% 
THE SPATHIC ORES AND IRON OF LAWRENCE COUNTY, 
TENN. 


Mr. Thomas Sharp, of Nashville, the author, states 
this to be the only deposit of this ore in the South, and 
the only one making asuccessful grade of foundry iron, 
it being used however in a number of cases for steel 
making in Europe. The remarkable feature of the paper 
was the reports showing that the character and behavior 
of the iron in foundry practice was the opposite of what 
the chemical analyses and fracture would indicate, the 
reported analyses and fracture indicating a mottled or 
white iron while the foundry results showed it to be 
soft and fluid making a strong and tough casting with 
a low shrinkage. 

The third annual meeting of the association will occur 
at Nashville on Nov. 10, when the President’s annual 
address and the annuai reports of committees will be 
presented, 
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PERSONAL, 


| —Mr. A. C. Beane, General Roadmaster of the Central 
Vermont, died at South Royalton, Vt., Oct. 17, of pneu 
monia, 


Mr. J. P. Cook, of Salem, Mass., President of the 
Worcester, Nashua & Rochester road, and largely 
interested in the Boston & Maine, to which the former 
road is leased, died last week at the age of 72 years. 

Mr. Alexander B. Greene, who was General Freight 
Agent of the United Railroads of New Jersey for a long 
number of years up to 1872, died at Trenton, N. J., on 
Oct. 24. He was interested in the lumber and coal 
business for some years past. 

| -Mr. Jobn A. Hardy, at one time Superintendent of 
the Schuylkill Valley Division of the Pennsylvania, 
died at his home in Roanoke, Va., Oct. 23, of cancer of 
| the stomach. He wasat the time of bis death Superin- 
tendent of the Radford Division of the Norfolk & West- 
ern, 


Mr. Frank Janes, for many years connected with the 
Pennsylvania Company in Northern Ohio, has received 
the appointment of Commissiouer for the Traffic Associa- 
tion of Colorado, with headquarters at Denver. This 
association Is ¢ ynposed of manufacturers and shippers, 
the organization being similar to those in Kansas City, 
Cincinnati and else where, 


Mr. C. R. Fitch has been appointed General Super 
intendent of the New York, Lake Erie & Western Rail- 
| road, with office at 21 Cortlandt street, New York. Mr. 
Fitch has been Superintendent of the Eastern Division 
of the Erie for about two years, and was forme:ly Di- 
vision Superintendent of the Long I<land, and previ 
| ously of the New York, Pennsylvania & Obio. Mr. M. 
| W. Maguire, at present Superintendent of the Susque- 
hanna Division of the road, will succeed Mr. Fitch as 
Superintendent on the Eastern Division. 
} 
| Mr. Zenas King, President of the King Bridge Co., 
of Cleveland, O., died at that city Uct. 25. Mr. King was 
one of the early contracting iron bridge builders of this 
country, and the company which he organized first 
known as the King Iron Bridge Mig. Co., the name 
being changed in the last year tothe King Bridge Co., 
ne of the important bridge building 
companies, and has built many large highway and rail- 
road bridges in recent years. The last larze structure 
was the highway bridge over the Ohio River between 
Cincinnati, O., and Covington, Ky. 


has come to be 


A number of changes have been made in the organ- 
ization of the Ohio & Mississippi since the recent annual 
meeting at which the English stockholders succeeded in 
electing directors favorable to the Baltimore & Ohio 
lease. Mr. C. C. Chandler, Chief Engineer, has resigned, 
and has been succeeded by his assistant, Mr. R. C, 
Fritch, as Acting Chief Engineer. Mr. John Wells, 
assistant to the Manager and Purchasing Agent, has 
resigned. and his office bas been abolished. The office ot 
Assistant to the President has been created, and Mr. 
Frank E. Tracy, son of the new President, has Leen ap- 
pointed to the position. 


Mr. Albert .JJohnson, one of the oldest locomotive en 
gineers in the United States, figured prominently in a 
historical procession which was a feature of the celebra 
tion ot the 100th anniversary of Raleigh, N. C., recently. 


rhe procession illustrated the Liaiory of the state and 
city, and interesting feature of it was a mode! of the 
first locomotive that arrived in Raleigh, which was ac 
companied at that time by Mr. Jobnson. The * Tornado” 
was the name of this engine, and it was in 1840 that it 


steamed into Raleigh, with Mr. Johnson's hand on the 
throttle. Heis now 80 years of age He was born in 
King William County, Va. In the fall of 1832 the first 
locomotive engine, afterward called the ** Roanoke.” ar 
rived in Virginiafrom England. It was built by Edward 
terry, of Liverpool, for tne Petersburg Railroad N 

Jobnson was employed to assist in putting it together. 
From his own recollection he gives the following dimen 


= 


sions of that engine: Its cylinders were 8 16 in.; driv 
ing wheel, 54 in. diam.; pilot wheels, 36 in.; weight, five 
tons. Mr. Johnson says the next arrival was the Liver 
| pool,” which was also built by the Liverpool manufact 
urers. [t had twocylinders 9 x 16, and four driving 


wheels 54in. in diameter connected. About the same time 
the ** V’ioneer” was received. It came from Bolton, Eng 
land, where it was built by Rockwell, Hicks & Co. The 
cylinders weie 9 x 18 in, 

In May, 1834, Mr. Johnson went to Richmond, where 
he was at once employed in the Richmond Foundry, 
then cunducted by D. J. Barr & Co., whieh firm built 
the first locomotive ever manufacturedin Virginia. They 


continued toconstruct locomotives fora number of years. 
In 1e36 Mr. Johnson was employed by the Richmond, 
| Fredericksburg & Potomac, assisting in putting up its 
first locomotive, which was named the “Richmond.” Its 


cylinders were 10 « 16in., with four drivers. The first 
American engine, for the Richmond, Fredericksburg & 
Potomac, was built by the New Castle Company, ot 
Delaware, and was known as_ the American.” 
It bad one pair of drivers and a truck, the 
driving wheels being 60, and those of the truck 
30 in. in diameter; the cylinders were 14 16 in. 
In February, 1840, Mr. Johnson became Master Ma- 
ebinist for the Raleigh & Gaston, at Raleigh, N. C., and 
| was in the empioy of that company for 40 years. Shortly 
| after the war be acted for one year as Superintendent 
|}and Master Mechanic of the road, and in 1869 he was 
| made Superintendent of the North Carolina Railroad, 
and held that position until its lease to the Richmond & 
Danville. He then retired from active railroading, but 
is now, and for the past eight years has been, holding a 


subordinate position in the machine shops of the Raleigh 
& Gaston. Itis interesting to statein this connection 
thatin the employ oi this same railroad company is 
perhaps the oldest railroad treasurer in the United 


States, Major W.W. Vass, who has continuously served 
in that capacity for 47 years, having entered the office in 
1845. 


ELECTIONS AND APPCINTMENTS., 


Alabama Midland.—Lee McLendon, Traveling 
Freight Agent of the Plant system, with office at Jack- 
sonvilie, Fia., has been appointed Division Freight and 
Passenger Agent in charge of this road, with office at 
Montgomery, Ala., tosucceed Haiden Miuiler, resigned. 


| Alabama Western.—The following are the incorpo- 
| rators of this company: W. P. Jackson and W. H. Jack- 


| son, of Salisbury, Md.; H. B. Phillips, of Suffolk, Va.; 
George BK. Robertson, of Maplesville, Ala.; D, B. Can- 
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| non, of Whaleyville, Va.; Wilbur F. Jackson, of 
j}more; Isaac N. Jackson, of Washington; Lester 
Smith, of Montgomery. 


Bangor & Aroostook.—The annual meeting of thc 
stockholders was held at Bangor, Me., Oct. 18, and these 
officers were elected: Directors, A. A. Burleigh, Ho 
ton; C, F. Bragg, J. P. Bass, B. B. Watcher, Edward 
Stetson, F. L, Stewart and C, A. Gibson, Bangor, M 
J. D. Teague, Caribou; H. C, Sharp, Monticello; J. 
Hacker, Fort Fairfield. President, A. A. Burleigh: Vic. 
President, C. F. Bragg; Treasurer, Edward Stetso: 
Clerk, F. H. Appleton. 


Boston & Maine.—George W. Hurlburt. for many 
years Superintendent of the Worcester, Nasbua an: 
Portiand division has resigned, and Frank Barr, statioy, 
agent at Nashua, has been appointed to the position. 


Central Vermont.—C. E. Fuller, Jr., bas been ap 
ointed superintendent of Motive Power, in place { 
V.J. Robertson, transferred Mr. Fuller's oftice wi|; 
be at St. Albans, Vt., and he will have jurisdiction ove: 
all divisions. 


Chesapeake & Ohio.—The annual meeting of the stock 
holders was held last week. the old board of directors 
was unanimously re-elected astollows: W. P. Anderso: 
Cincinnati; Decatur Axtell, Richmond; George T. Bliss 
’. H. Carter, Chas, D. Dickey. Jr., C. P. Huntington 
Samuel Spencer, New York; M. EB. Ingalls, Cincinnati 
Henry D. Wickham, Richmond. 


Chicago & Northwestern W.E Morse bas been ap 
pointed Assistant Sqperintendent of the Madison Div: 
sion, with office at Baraboo, Wis. Mr. Morse has been 
in the employ of the company about 12 years, principal|y 
at Chicago. 

Cleveland, Cincinnati, Chicago & St. Louis.—At the 
anoual meeting this week there were 191,570 shares of 
common stock and 69,227 of preferred voted. The vote 
was uncnimous for the following directors to serve fo 
three years: Amos Townsend, James Barnett, Benja 
min S. Brown, Alexander McDonald and George A. 
Farlow. 


Coos Bay, Roseburg & Eastern.—The officers of the 
company are: I’, R. Sheridan, President: R. A. Graham 
General Manager; W. E. Baines, Secretary and Treas 
urer; W. E. Karle, Chief Engineer. The principal office 
is at Marshfield, Or. 


Cornwall & Lebanon.—A. D. Smith, formerly Genera! 
Freight and Passenger Agent of the company, has been 
appo.nted General Superintendent of the road in place 
-. — lrish, who recently resigned on account of 11! 
1ealth, 


Detroit. Lansing & Northern.—F. M. Drake, Assist 
ant Superintendent, bas been promoted tothe position 
of Assistant General Superintendent of the entire sys 
tem, including the Detroit, Lansing & Northera and 
Chicago & West Michigan. His headquarters will lx 
removed froin lonia to Grand Rapias, Mich. 


Grand Trunk.—The following cirenlay has been 
issued by General Manager Seargeant, announcing 
recent changes of officers: Charles Stiff. having 
retired from the position of Superintendent of th: 
} Southern Division, James Stephenson wiil assume the 
duties of Superintendent of the system east of the Ds 
troit and St, Clair rivers, with headquarters at Mon 
treal. W. R. Tiffin will be Assistant superintendent of 
the Western District, embracing the lines, Windsor to 
Niagara Falls, Buffalo, main line Stratford to Sernia. 
and branches, with headquarters at London. D. Morice 
will be Assistant Superintendent of the Central District 
embracing the line St.atford to Belleville, Toronto to 
Hamilton, and branches and Toronto Belt lines, with 
headquarters at Toronto. J. Webster. Assistant Supe 
intendent of the Northern District, with headquarters 
at Orillia. J. M. Riddel, Assistant Superintendent of 
the Kastern District, Belleville to Portland and branches. 
with headquarters at Montreal. Peter Ularke, having 
retired from the position of Assistant Mechanica! 
Superintendent, John W. Harkom’'s jurisdiction will b: 
extended to the Eastern District. Edmund Wragge. 
Local Manager at Toronto, will, on Nov. 1, be placed in 
charge of the construction of the new station at Toronto. 
apd Mr. Stephenson will have full charge of the com 
pany’s operations in and around Toronto. 


Great Northern.—H. C. Reese has been appointed 
General Agent at St. Louis, a position just created. 


Intercolonial.—The changes in the staff of the road. 
i which have been in contemplation for some time, have 
now been decided upon; they are as fuliows: F. R. F 
Browi appointed Mechanica] Superintendent vice H. A. 
Whitney superannuated; J. H. Wallace, General Freight 
Agent vice George Taylor superannuated. J. M. Lyons 
appointed General Passenger Agent vice A. Rusby sup 
erannuated. 


Louisville, Evansville & St. Louis.—The annual meet 
ing was held at Belleville, Hil., Oct. 12, and the old board 
of directors was re-elected with one exception. E V 
Lowe, of New York, was substituted for James Stil! 
man, andthe board is as follows: D. J. Mackey, W. J 
Lewis and E. O. Hopkins, of Kvansville, lud.; Thomas 
W. Scott, of Fairfield, I1l.; Bluford Wilson, Springtield. 
and C. Baldwin, Jobn L. Lawson, Marcus Meyer 
and E. V. Love, of New York. D. J. Macker was re 
elected President, W. J. Lewis, Secretary and Treas 
urer. 


New York, Lake Erie & Eastern.—James G. Hub 
bard has been appointed Master Mechanic at East Buf 
falo in place of George B. Ross, who recently resigned. 
Mr. Hubbard was tor many years Assistant Master 
Mechanic of the Erie, and on the opening of the Buffalo 
& Jamestown, now the Buffalo & South western, division 
of the Erie, he was made Master Mechanic of that line 
On the consolidation he was made foreman of the ca: 
repair shop at East Buffalo, which position he has sinc« 
held, 


New York, Lake Erie & Western.—H. A. Childs has 

been appointed Acting Master Mechanic of the eastern 

| division, pending the appointment of a successor to C 
E. Fuller, resigned. 

R. K. Pelton, Division Freight Agent of the Buffalo & 
South western division has resigned to enter mercantil« 
business in Cleveland. He will be succeeded by F, J 
Goodfellow, who bas been Chief Clerk ot Joseph Deue!. 
Assistant Genera! Freight Agent. 

Gen. Foreman Isaac Bond, of the shops in Susque 
hanna, has been appointed Master Mechanic of the 
Hornellsville shops to succeed Mr. Ransom. 


| New York, Ontario & Western.—Thomas Flitcroft ha 
| been appointed Division Freight and Passenger Agent 
of Scranton Division, with office at No.2 Lackawanna 
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enue, Seranton, Pa., vice M. C, Carr, resigned. G, A- 


ve bas been appointed Travelin 
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Burrard Inlet & Fraser Valley.—Severa! local prop- 


Freight and Passen- | erty owners at Vancouver, B. C., are trying to prevent 


Agent. covering territory, Sidney to Oswego, with | the city from issuing the $300,000 of bonds voted to this 


e at Oneida, N. Y., vice Thomas Flitcroft, trans- 


red 


Vew York, Pennsylvania & Ohio.—At the annal meet- 

» the old directors were re-elected as follows : Charles 

» Whitehead, New York city; John Tod, E. R. Per- 

. ins, Fayette Brown, Samuel Brown, Samuel Mather, 

\\. J. MeKenzie, J. T. Wann, Cleveland ; J. M. Ferris, 

jedo: BE. A. Wheeler, Sharon, Pa.; Henry B. Perkins, 

-arren : EK. J. Barney, Dayton ; Simon Perkins, Sharon, 

... Lewis Miller. Akron. The directors elected Charles 

Whitehead, President ; John Tod, Vice-President ; E. 
rupper, Secretary, and E, R. Perkins, Treasurer. 


Oregon Pacific.—A. L. Horner, of Seattle, recently 

~uperintendent of the Great Northern's coast lines, re- 
ned his position yesterday and has been appointed | 
ueral Superintendent of this road, with headquarters 
Corvallis, Ore. 


Philadelphia Northeastern Elevated.—A meeting of 
he stockholders was held last week atthe Girard Build- 
vy, Philadelphia, and the following directors were elect- | 
d: C. W. Bucholz, James A, Wright, of Peter Wright 

« Sons: V. C. Sweatman, George Boker, Isaac Schiichter, 

f the Schlichter Jate Works; General James Jourdan, 
President of the Kings County Elevated, Brooklyn ; 
Edward Lauterbach, W. A. Read, of the banking firm 
f Vermilye & Co., New York, aod Frederich B. Esler, 
Philadelphia. The Board of Directors elected C. W. 
Bucholz, President ; L. C. Troutman, Secretary ; Charles 
8. MeMichael, Solicitor. 


South Carotlina.—-The office of Master Car Builder bas 
been abolished. W. F. Strong has been appointed Gen- 
eral Foreman of Car Shops, and will have authority over 
ull employés of the car department, located at Charles 
ton. Allother employés beretofore reporting to Mas- 
ter Car Builder will report direct to the office of Super- 
ntendent of Motive Power and Machinery. 


Southern Pacific.—J. B. Donner has been appointed 
Superintendent of the telegraph lines, to succeed F. 
Peters, deceased, with headquarters at San Antonio, 
rex. 


South Florida.—At a meeting of the Board of 
Direetors held on Oct. 15, H. B. Plant was elected Pres- | 
dent to fill the vacaney occasioned by the resignation of 
james E. Ingraham, and J. Moultrie Lee was elected 
Treasurer to fill the vacancy caused by the resignatiun 
f Dr. C, C. Haskell, 


Vidland.—J.P. Meredith, Superintendent, 
having resigned, W.J. Hills bas been appointed Su- 
perintendent, with office at Paducah, Ky. A. J. Welch 
is appointed Acting General Freight and Passenger 
\gent of the road, in addition to his duties as Acting 
Freight and Passenger Agent of the Paducah,Tennessee 
&« Alabama, with office at Paducah, Ky. 


Tennessee 


Vankton, Norfolk & Southwestern.—The present of- 
ticers of this road, now building, are J. M, Armstrong, 
President; J. T. M. Pierce, Vice President; A. Eller, 


Secretary, and J. K, Nash, Chief Engineer, with head-| . 


quarters at Yankton, S. D. 


RAILROAD CONSTRUCTION. 
incorporations, Surveys, Etc. 


Alabama Western,—The charter of this company has 
been filed in Alabama, The proposed road is to com 
mence near the line of the South & North Alabama road 
vear Clanton, Ala., and extend toward Maplesville, and 
n the counties of Chilton, Bibb, Perry and Hale, toa 
point on the line of the Alabama Great Southern near 
Cinneinati junction. G. B. Robertson, of Maplesville, | 
\la., is one of the directors. 


Atianta Elevated Railway & aoe Co.—The or- 
dinance to permit this company to build its proposed 
elevated road over certain streets in Atlanta, Ga, has 
been withdrawn, for amendment, by consent of the 
Mayor and Council. The company does not expect any 
)pposition to the new ordinance which will be introduced 
in a short time. 


Allegheny Valley.—The building of a second track 
is now progressing on the Pittsburgh end of the River 
Division, and in afew daysa section of continucus double 
track, 12 miles in length, will be completed, The next 
work will be to extend the second track to Kittaning. 
The double track work is going on between Hulton 
ind Valley Camp, and also for about 900 ft. in Pitts- 
burgh to connect two sections of double track, so/ 
that the company will soon have a continuous double 
traek from the Union Station, Pittsburgh, to Valley 
Camp. 


Arkansas & Louisiana.—A survey was commenced 
at Hope, Ark., last week, by engineers employed by the 
company. The surveys are being continued in a north 
westerly direction from the terminus of the road at 
Hope, but the objective point for the survey is not an- | 
nounced, 


Beaver Meadow, Hazleton, Mahanoy & Shenan- 
doah,—A charter has been granted toa company of this | 
name in Pennsylvania, with a capital stock of $150,000. 
rhe Hne will be 25 miles Jong. A. Markle, J. J. McGee- 
lin, N.C. Yost, of Hazleton, Pa.; A. P. Blakeslee, of Del- 
ano, and P. J. Ferguson, of Shenandoah, are directors. 


Birmingham, Sheffield & Tennessee River.—The | 
local newspapers report that a survey was begun last 
week for the proposed extension from Jasper south west 
to Birmingham, Ala. a distance of 42 miles. This line 
was surveyed a year or two ago, and, in fact, several 
surveys have been made and vhe route pretty definitely 
deciued upon, but the efforts to secure funds have not 
heretofore been entirely successful. 


Baie des Chaleurs.—C. N. Armstrong, of Montreal, | 
one of the directors, and the contractor, announces that | 
the 60 miles of road already built will be repaired at once 
and that 20 miles of the Eastern extension toward Pas- | 
pebiac, Que., will be commenced this year, by M. J. | 
Hogan. Hon. J. R. Thibaudeau is the new President. | 


Burlington, Cedar Rapids & Northern,—Kimball & | 
McNamara, of Sioux City, are pushing work rapidly on 
the extension from Forest City, Ia., westward, for which 
they have the contract. The line under contract is 47 | 
miles long, and will be ready for operation about Dec. 1. 
As it will be left this fall, the line simply controls an im- | 
portant territory in northern Lowa, but does not make | 
any connection of value. It is believed, perhaps next 
year, that the branch will be extended still further west, 
probably to Estherville, Ia., 65 miles from Forest City. 


road by a smal! majority at a recent town election. 
Application has Leen made to the Supreme Court at 
New Westminster, B. C., that the by-law granting the 
subsidy be declared illegal on account of certain ry 
fied irregularities in the election. This project is for a 
line from Vancouver to the United States boundary line 
near Sumas and it is referred locally as a “‘Northerno 
Pacific extension.” 


Butte, Anaconda & Pacific.—A Butte dispatch says 
that 90 teams are working on the line of the road west 
of Butte, Mont., and within a few days there will be 150 
teams working. The grading is being pushed at a rate 
of a half mile away. Mareus Daly, M. Kirkpatrick, of 
Anaconda, Mont., are directors of the company, which 
has been organized to build from Butte to Anaconda. 


Canadian Pacific.—Grading on the Pipestone branch 
in southern Manitoba has been completed to Reston, near 


the proposed end of track. This branch is about 30 miles | 


long, and starts from a point on the Souris branch 
between Souris and Menteith, extending nearly due west 
The company is building two other lines in Manitoba 
and the Northwest Territories, which it is expected to 
complete this year—the line from Menteith west to 
Souris, the town mentioned above; and the northwest 
extension of the Souris between Pasqua and the United 
States boundary. 


Chicago, Indianapolis & Chattanooga Southern.— 
The annual meeting is to be held at Indianapolis on Nov. 
15, and it is expected that arrangements for building 
about 93 miles of the road south of Indianapolis will be 
concluded at the meeting. F. L. Patrick, of Columbus, 
O., is Vice-President. 


Chicago, Rock Island & Pacific.—The contractors 
are increasing their forces on the new connecting branch 
from Lincoln to Jansen, Neb., and it will probably be 
ones early in November. The track is now being 
laid. 


Chicago & Southern.— Articles of incorporation have 
been filed at Danville, Lil., for this road to extend south 
from Chicago to a point near Paris, in Edgar County. 
The incorporators are Francis Hinckley and William H. 
Holcomb, Chicago ; David T. Littler, Frank H. Jones and 
Bluford Wilson, Springfield, 


Coos Bay, Roseburg & Eastern.—The grading has 
been recently resumed on this road in Oregon. The 
company is doing the work with its own men, and at 
present has about 75 men at work trimming banks and 
fixing up the roadbed that was built last season. One 
pile bridge 1,800 ft. long is nearly completed, and only 
one more remains to be put in to make a continuous 
finished grade of 18 miles, South of Marshfield, Or., 
tracklaying started Oct. 10, and will be pushed on to 
Coquille City eight miles from the end of last season's 
work. The location from the Roseburg or eastern end 
of the line was started Sept. 12, and is being pushed as 
rapidly as possible. W. Z. Earle is chief engineer. 


Fairmont, Morgantown & Pittsburgh.—Every effort 
is now being made to finish all the grading between 
Morgantown, W. Va., and Smithfield, Pa., before cold 
weather sets ‘in, so that the tracklaying may be con- 
ducted uninterruptedly during the winter. Bennett & 
Talbott, who have the contract from the north side of 
Cheat River to Smithfield bave their work almost com- 
leted excepting a tunnel 3,000 ft. long near Morris Cross 

oad. This is well under way, and it can be put through 
»yrobably br the middle of November. Lane Bros., who 

ave the contract for 6‘¢ miles of the heaviest work, 
have increased their force by the addition of 200 hands, 
and hope to have the work completed shortly after Nov. 
1. Stone ballast is being broken all along the Jine, and 
it is probable that tracklaying will commence from the 
Morgantown end in about ten days. Work on Cheat 
River bridge is gong ahead rapidly, the piers being 
above water. It is estimated that the bridge can be fin- 
ished in three months, and that very shortly after that 
time the completed line from Morgantown, W. Va., to 
Uniontown, Pa., will be opened. . 


Georgia, Carolina & Northern.—It 
that the trains of this road will be run into the Union 
station at Atlanta, Ga., by Nov. 10. 
use the track of the Seaboard Air Line Belt road, which 
is now completed for a distance of about eight miles, to 
a point on the Western & Atlantic at Howells, and the 
Union station will be reached over the track of that road 
from that point. 


Georgia Southern & Florida,—Bondholders of the 
road representing $2,922,000 of the bonds met in Balti- 
more, Oct. 25, under cali of the trustee, the Mercantile 
Trust & Safe Deposit Co., and indorsed the foreclosure 
action of the trustee. Interest was defaulted last July 
upon the first mortgage six per cents., which ran until 
1927. The bonded debt is $12,000 per mile. A committee 
was appointed to represent the bondholders in the fore- 
closure proceedings. 


Great Northern.—Tracklayin 
Falls’ branch has been completed. 
begun on the Red Lake Falls line in Minnesota on Mon- 
day. The mainline from Crookston to Ada, Minn., 39 
miles, and from Kelso to Grand Forks, N. D., 44 miles, 
has been relaid with 68-lb. rails. 


Kansas City, Eldorado & Southern.—The Secre- 
tary of State of Missouri bas issued a charter to this 
company for the extension of its line from Rich Hill, in 
Bates County, to a connection withthe Kansas City, Ne- 
vada & Fort Smith, near the south side of Maries des 
Cygne River, a distance of 16 miles; also, to extend its 
line from West Eldorado, in Cedar County, to Aurora, 
in Lawrence County, a distance of 79 miles. 


Kishacoguillas Valley.—This road has been located 
from Helleville to Reedsville, Pa:, nine miles, and, as 
stated last week, the contract awarded to E. A. Tennis, 
of Thompsontown, Pa.,to do the grading, masonry, trest- 
ling, tracklaying, etc.. furnish all timber for trestles 
and bridges, and tomplete the road ready for rolling 
stock the present year. The line will be opened for 
business about Jan. 15, 1893. The road will be laid with 
56-lb. rails with six-bolt angle splices on white oak ties 
to standard specifications. The road will probably be 
extended in the near future and finally reach and de- 
velop large deposits of good iron ore a few miles from 
Belleville, Pa. Connections wi:l be made with the 
Pennsylvania at Reedsville, Pa., which is about nine 
miles from Belleville. The company is in the market 
for rails and track materia!, either new or of first quality 
second hand. F. F. Whittekin, of Tionesta, Pa., with 


headquarters at Belleville, Pa., is Chief Engineer and 
Manager. 
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Lower California.—R. A. Graham, of San Diego, Cal.., 
who has the contract for building this road in Lower 
California, states that he proposes to resume grading on 
the second section in December next, when the weather 
in that country will be more favorable for railroad build 
ing. It is thought that 50 miles of the road will be buil: 
at once, to complete the line from San Quentin to Colnet! 


Mexican International.—The tracklaying on the 
Sierra Mojada extension, which is being built from the 
main line at Monclovia, Mex., will be commenced about 
Nov. 1. This extension is to be built northwest from the 
main line to the large mining district at Sierra Mojada. 
and the grading has been in progress for a number of 
months, the number of men at work being gradually 
increased as the contractors finished the construction 
ol the extension south of Torreon to Durango. The 
work on the Sierra Mojada extension is being done by 
the construction company, and no general contract wil! 
be let. 


Mexican, Northern Pacific.—Work has been re 
sumed on this road, after a long delay, south of Deming, 
.. Mex., under instructions from the contractors. 
Huss, Townsend & Co., of Chicago. The roadbed for 
merly graded, south to the Mexican line, is now being 
repaired wherever necessary, and it is stated that the 
rails will soon be laid as far as the northern boundary 
of Mexico, A. T. Wilcox. the engineer of construction, 
is expected to arrive at Deming in a few days. 


Mexican. Roads.—The Jiminez & Herramojada rail. 
road, of Mexico. is reported to bave closed a contract 
with a firmof East Texas lumber contractors fer 2.400 
car loads of bridge timbers for the construction of that 
road. 


Montgomery, Hayneville & Camden.—Severa! 
miles of the road from Camden, Ala., have been graded 
and the location is made for ten miles from that point 
northeast toward Montgomery. It is said that enough 
funds nave been subscribed to build the road into 
Lowndes County, and the projectors expect to secure 
| subscriptions at Montgomery, Ala.. for completing the 
balance of the road tothat town. 


Montreal & Sorel.—Mr. Tailion, of Sorel, Que., se 
questrator of this Quebec road, bas made an arrangement 
with Messrs. Walter Shanley, John McCarthey and J. 
D. Cameron to have the road completely repairea by 
Dec. 15, so as to have trains running during the winter. 


Nashville, Chattanooga & St, Louis.—Track-laying 
on the Northern extension of the Tennessee & Coosa 
between Guntersville and Huntsville, Ala., is under way. 
and trains will soon be running over the division. ‘ 


New tberia & Vermillion.—-The grading has been re- 
tarded for some time past on account of the scarcity of 
labor, but it is now completed the entire distance from 
New Iberia to Abbeville, La., 16 miles. Itis possible 
that the track may be laid to the terminus by Nov. lh. 
when the road will be taken over and operated by the 
Southern Pacific. 


New Jersey Junction.—This road is building asecond 

| track from the main line of the New York, Lake Erie & 
Western, east of the Bergen Tunnel, Jersey City. to 

Weebawken. The work is being done by the company 

in compliance with an agreement made with the Erie 

when its tracks were laid several years ago, and is in 

connection with the extended pier and dock improve 

ments made by the Erie at Weehawken. The distance 

is two miles. The road is operated by the West Shore. 


Newport & Sherman’s Valley.—<Al! litigation over 
the crossing of the Perry County road over the tracks of 
this road near New Bioomfield, Pa., is now at an end, the 
last named company having withdrawn al! opposition 
to the overhead crossing, and in a short time trains wil! 
be running into Landisburg, Pa. 


New Roads.—A meeting of the taxpayers of Cape 
May County, N. J., will be hela in Goshen this week to 
consider a proposition to build a new road from Phila 
delphia to Cape May. Logan M. Bullitt, of Philadelphia: 
Judge Howard Carrow, of Camden, and James E. Taylor. 
of Cape May, willspeak. The project is to build a new 
road from a connection with the New Jersey near Lan 
disville to Cape May, 40 miles. The distance between 
Philadelphia and Cape May would be 70 miles. 


North Galveston, Houston & Kansas City, —( ‘aptain 
J. H. Barrett, who has the contract for grading the road 
from Virginia Point to North Galveston, Tex., a distance 
| of 16 miles, has completed four miles, which is the worst 
| portion of the road, as the land is swampy. The rest will 
be easy to grade, and he expeets to have the entire road 
completed by Dec. 10. Ties are being collected, and as 
soon as the rails, which are en route, arrive. track laying 
willcommence. The route beyond North Galveston has 
not been decided upon. 


Ottawa, Arnprior & Parry Sound.—The number of 

men at work on the construction of this road is being con 

| stantly increased. Additional contracts will probably 

| be soon awarded. The road is being built by the Canada 

Atlantic West of Ottawa to connect with the Parry 

Sound Colonization, which is now also controlled in the 
same interest. 

A petition has been prepared by the Board of Trade 
for presentation to the City Council of Ottawa, Ont. 
asking that the council take $100,000 stock in this road 
now being built west of Ottawa to connect with the 
road to Parry Sound. 
Paducah, Tennessee & Alabama.--The tracklaying 
|on the extension from Hollow Rock south reached the 
| junction with the Tennessee Midland, near Lexington, 

Tenn., last week. The building of this line completes a 
route from Paducah, Ky.,on the Ohio River to Mem 
| phis, Tenn., about 200 miles. The Tennessee Midland 
being now operated by the above company. 


Pennsylvania.—Engineers have recently been mak 
ing surveys fora line across the mountains from William 
Penn or Girafdville, in Schuylkill County, Pa., to which 
point the company is now constructing a short line from 
Shenandoah to Mt. Carmel, the terminus of a branch of 
the Northern Central. The country is a rough one and the 
proposed road would necessarily have heavy grades, but 
it is believed that it will be built, as it would form an 
important link between two branches that are now 
separated by only a few miles. The new line would 
enabie the company to secure a considerable tonnage of 
anthracite coal, and would afford railroad competition 
to a number of towns in northern Schuylkill County 
which are now only reached by the Philadelphia, Read- 
ing & Lehigh Valley. 


Parry Sound Colonization.—J. R. Booth, of Otta- 
wa, has purchased this road, which will become a part 
of the Ottawa, Arnprior & Parry Sound road now build. 
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ing west of Ottawa, The above road was projected many 


years ago, and in the last year the road has been built 
from near Elmsdale, Ont., on the Grand Trunk west 
about 20 miles, the work being done by W. G. Reid, of 
Montreal. There is still about 30 miles of road to build 
to reach Parry Sound. 


Philadelphia & Reading.—It is said that this com 
pany is interested in the project organized by a number 
of Harrisburg capitalists, which purposes constructing 
aline from Steelton to Middleton, V’a., and connect at 
the first-named place with the company’s Steelton 
branch. It is also said that a survey has been made. 
and the right of way gained. 


Philadelphia & Reading Termina!.—The elevated 
structure has been completed up to Spring Garden and 
Ninth streets, and the false work has been erected for 
the through truss bridge to be built over that street, 
which will have a span of 120 ft. This long span has 
heen made necessary because the city counci! refused to 
permit the erec.ion of piers or foundation work in the 
street. When this bridge is erected very little work 
will remain to be done to complete the elevated termina! 
A temporary wooden incline is being built for a con- 
nection from the Reading tracks at the street level be 
yond Fairmount avenue to the elevated structure at 
Spring Garden and Ninth streets, and this will be ready 
for the passage of trains about the time that the bridge 
at the latter street is completed. The incline wil! be 
gradually replaced with a permanent structure without 
interfering with the traffic. Passenger trains will be 
run over the elevated terminal to the station building at 
Twelfth and Market streets as soon as temporary accom- 
modations for passengers can be prepared in the station. 
The officers expect to open the road by Jan. 1, but the 
date is still somewhat uncertain. The trainshed has 
been completed for some time, and the tracks have been 
laid and ballasted and freight trains have been running 
into the train shed over the west branch, which reaches 
the street level at Broad and Noble streets. 


Philadel; hia & West Chester.—The ordinance re- 
cently passed by the Borough Council of West Chester. 
near Philadelphia, authorizing this company to build 
into that town and occupy certain streets, has been ac 
cepted by the company, which has announced that it 
will proceed at once to build the six miles required be 
tween West Chester and Exton, on the Chester Valley 
branch of the Philadelphia & Reading, which wil! oper- 
ate the new line. 


Phillips Junction & Quarry.—The grading on this 
road was begun last week. This line will be six miles in 
length and extend from Stanbridge Station to Phillips 
burg, Que., will put the peuple of the eastern portion of 
Quebec Province in communication with the Lake Cham- 
plain district and tne Canadian Pacific. 


Pit sburzh & Westera.—Last week the eight miles 
of second track between Zelienople and McKim, Pa., 
were opened for traffic. There is now a continuous 
stretch of 13 mules of double track between Rock Point 
and Zelienople. The three miles of new second track 
being buiit between Evans City and Callery Junction 
will not be completed before Nov. 15. Between Pitts 
burgh and New Castle Junction there are now over 22 
miles of second track, and this mileage wil! be increased 
before the winter compels a suspension of work. 


Portland & Rumford Falls.—The bids for the pro 
posed extension have been examined, and it is expected 
that the contract will be let this week, or as soon as the 
route is determined upon; three routes have been sur- 
veyed by Engineer A.S. Hilton. The first is from Me 
chanic Falls along the Little Androscoggin through 
Minot Corner to the Maine Central, within two miles of 
Auburn. The second route is from Mechanic Falls 
through Poland Corner near Poland Spring, and thence 
to the Maine Central at the same point as that reached 
by the first route. The third route begins at Mechanic 
Falls; runs through Poland Corner, Poland Spring, and 
thence to Danville Junction. The first route would be 
— miles in length and the other two about Ll'< miles 
each. 


Quaker City Elevated.—-Vresident C: W. Buchholz 
has asked for bids tor building the foundation for the iron 
piers for supporting the elevated structure on Market 
street, from Second to thirteenth street, Philadelpbia, and 
it is expected that the contract will be awarded this week. 
The toundations are to be of brick and concrete and wil! 
range in depth from 7to 17 ft., according to the charac 
ter of the ground. Mr. Buchholz has applied to the city 
authorities for a permit to open Front street from Mar 
ket street, north, for foundation work on the North 
western jiine. Prof. Herman Haupt has been appointed 
Consulting Engineer for the company. 


Quebec, Montmorency & Charlevoix.—The work 
of constructiun on the eastern extension is advancing 
rapidly and soon rails will be laid as far as St. Augustin, 
Que. It is said that the Harbor Commissioners of Que 
bec, have informed the company that it must remove its 
station from its present location by May 1, 1893, which 
will force the company to run its trains to the Quebec & 
Lake St. John depot. 


Rapid City, Pierre & Eastern.— Articles of ivcorpo- 
ration were filed with the Secretary of State, at Pierre, 
S. D., Oct. 20, for a road to be built from Rapid City to 
Pierre, thence to Aberdeen, S. D. 


Reading Belt Line.—Philadelphia & Reading engi- 
neers have begun surveying for the construction of a 
belt line around Reading, Pa., by which, when built, al! 
freizht trains can be sent around the city instead of 
through Reading. 


San Francisco Belt.—The Harbor Commissioners 
have let the contract forthe extension of the single 
track of the Belt road from the foot of Francisco street to 
Powell about a half mile. Healey & Tippetts have the 
contract for the grading and laying the ties for $2,400. 
The terminal freight from the North Pacific Coast and 
the Pacific Coast roads is now run over the completed 
portion of the Belt line to its yard at Front street. The 
total cost of the Belt line to the Harbor Commissioners 
so far is about $40,000. 


San Francisco & Great Salt Lake.—Chief Engineer 
U. H. Kennedy is reported to be making rapid head- 
way in the preliminary surveys in California, in the 
mountainous country between Oroville anda the summit 
of Beckworth Pass. He was in Oroville last week. The 
camp of one of the surveying corps being about 12 miles 
out from that town, 


San Pote Valley.—The contract is reported to have 
been let, and grading begun, on an extension 12 miles 


long from the present terminus at Chester, Utah, south | 


to Manti, Union 


The road is now operated by the 
Pacifie, 


THE RAILROAD GAZETTE. 


Seattle Coa’ & Iron Co.—The engineers have com 
pleted the survey of a line from Cokedale to Palmer, 
Wash., where it will connect with the Northern Pacific. 
It is intended to commence construction of this short 
line soon tothe mines already developed at Cokedale 
owned by this company. The line is about 34¢ miles 
long. The road is through an exceedingly rough coun 
try and will entail considerable work. Wesley Wilson 
is Macager and G. A. Kyle, Engineer. 


Tuscarora Valley.—Track-laying on this new road 
has been completed from the Pennsylvania road to a 
point in Turbett Township, Juniata County, Pa., and in 
a few days passsenger and freight traffic will begin. 


West Virginia Central & fittsburgh.—The com- 
pany is making improvements at several! points along 
the line. At Kikins a new paint shop 44 x 100 ft. is being 
erected. At Thomas anew roundhouse is being put up 
and grading for a second track from Fairfax to Thomas 
is nearly completed. New track scales are being put in 
at several points, embankments are being strengthened, 
cuts cleaned out, and the road generally overhauled. 
Messrs. F. A. Parsons, A. M. Bradley and Ed. Baker, who 
have been connected with the engineering corps which 
is surveying for the extension of the line from Mingo to 
the head of Clover Creek in Pocahontas County, returned 
to Beverly, W. Va.. last week. They report that it will 
be necessary to build four tunnels with a total length of 
4,000 ft., the longest being about 1,400 ft. between the 
head of the Tygarts Valley River and the head of Clover 
Creek, a distance of two miles. The entire line of this 
proposed extension is through very heavy mountainous 
country, and the line wili be very expensive to build, 


Wilkes Barre & Eastern.—One of the officers writes 
that it is expected to have the entire grading between 
Wilkes Barre and Stroudsburg, Pa., a distance of 75 
miles, completed by Jan. 1 next. It is also expected 
that the tracklaying will be begun by Nov. 10. 


Vankton, Norfolk & South western.—The tracklay- 
ing was to have been begun south of the Missouri River 
this week rhe grading has now heen completed for 40 
miles from the Missouri River to near Norfolk, Neb., 
and this work is now in progress on the north side of 
the river into the town of Yankton, S. D. Progress is 
also being made with the bridge work, The contractors 
have about 400 men and teams at work. 


GENERAL RAILROAD NEWS. 


Atlanta & Florida.—The effort of the Central Trust 
Co,, of New York, to have the foreclosure sent to the 
United States Court at Atlanta, has been unsuccessful, 
Judge Newman of that court having remanded the suit 
to the Superior Court of Georgia, from which the case 
was appealed. 


Baltimore & Ohio.—The directors last week declared 
a dividend of 244 per cent. on the common stock for the 
six months ending June 30. This is the second cash divi- 
dend the company has paid on its stock since 1887. At 


\OcT, 28, 1892 


| ans upon first mortgage bonds outstanding. Presiden: 
Whitehead reported the condition of the roadbed to |, 
exceedingly satisfactory. In the matter of rolling stock 
the engines and cars of the Equipment Trust were w; 
maintained, but the balance are not in as good order ax 
they should be, and the lessee bad not purchased any t, 
replace those worn out. To take care of the large freic}h; 
and passenger business expected next year materia! ad 
ditions to the equipment would have to be made, 


Providence & Springtield.—The Council of Prov; 
dence, R. 1., has passed a resolution directing the Mayo, 
to inform the Trustees of the road that the payment of 
the principal on the bonds due July 1, 1892, had been «« 
faulted, and requesting the Trustees to dispose of the 
property in their possession at auction sale to insure 
payment to the city. In regard to the above President 
Parsons of the New York & New England says: * Thy 
report of a default is incorrect. The New York & New 
England Co. has nearly two yearsin which to pay the 
bonds.” 


Rio Grande Southern.—Tbe annual report is for th: 
five months ending June 30. President Mears states 
that on Feb. 1, 1892, the entire jine of 1724 miles (in 
cluding the Telluride branch) was completed and turned 
over to the company. During the subsequent five months 
ending June 30, 1892, the gross earnings amounted 
$244,894 and the expenses $118,764, leaving a net earning 
of $126,129 69. The country is developing very rapidl; 
industries are springing up at many points. The 30-|). 
rail between Vance Junction and Rico has been re 
placed with 57-lb rail on account of the grades and also 
this being the portion of the line where we may expect 
the most snow and upon which we will be called upon 
to use the rotary snow plows. We have 60 miles of 4) 
Ib. rail, 30 miles of 57 tb. rail and 82 miles of 30-Ib. rai 
During the coming season we expect to replace the ~2 
miles of 30-)b. rail with 57-lb. rail. 


Rochester, Hornell«ville & Lackawanna,—The 
sale of this road, which is included in the litigation in. 
volving the Lackawanna & Southwestnrn road, took 
ylace at Angelica, N. Y., last week, the Harlan & Ho! 
ingsworth Co., of Wilmington, Del., bidding it in for 
$27,500. The road extends from Hornellsville northward 
about 10 miles. This completes the sales of the various 
parts of the Lackawanna & Southwestern lines. 


Wheeling & Lake Erie.—The company has declared 
a quarterly dividend of one per cent. upon its preferred 
stock. This is a reduction of one-quarter of one per 
cent., the directors having decided to reduce the pre 
ferred stock from a tive to a four per cent. basis for the 
next nine months in order to add to the company's fa 
cilities at Wheeling. A portion of the right of way wil! 
have to be bought, and there will be the cost of con 
struction which will be paid out of net earnings. The 
cost of this extension will be about $150,000, and it is 
estimated that the trafic derived from it will yield th« 
company about $100,000 net per annum. 


TRAFFIC. 


the April meeting of this year the directors declared a 


dividend of 1°; per cent. for the last three months of the 
fiscal year of 1591. Prior to that they had declared a 
stock dividend of 20 per cent., which was supposed to 
represent the earnings of the company due the stock- 
holders for the time the dividends wete passed. It is 
generally accepted that the payment of this semi-annual 
dividend is an indication that the company is now in 
position to continue regular dividends on its stock at 
the rate of 5 per cent. per annum, 


Boston & Maine.—The 
managers contemplate comprise the erection of a 
new station at Lowell, the double tracking of the 
Gloucester branch, additional tracks across the Chelsea 
bridge to Mystic wharf; 15 miles of side tracking on the 
Mystic flats; abolishing a large number of grade cross- 
ings, and the utilizing of the McLean Asylum property, 
recently purchased by the company for terminal pur- 
poses. Beside the grain business, for which a large ele- 
vator is being erected at Mystic wharf, the company will 
continue’ to handle at Mystic wharf 500,000 tons of coal 
per annum, avhich come to it from Philadelphia. 


Nichols, of 
Cape May County, N. J., has advertised this road for 
saleon Noy. 25, under foreclosure proceedings insti- 
tuted in the Court of Chancery by the Camden Safe De- 
posit & Trust Co. The amount of indebtedness named 
in the writ is $40,165, 


improvements which the 


Cape May & Sewell’s Point.—Sheriff 


Canadian Pacific.—The company has extended its 
train service from Rigaud to Pointe Fortune, Que., 
snven miles, on the Montreal & Western road, which it 
operates, taking over each section as built. 


Cincinnati, New Orleans & Texas Pacific.—The re. 
port of the company for the year ending June 30 shows. 


1892. 1891 Inc, or dec. 
Gross earnings..... $4,337,497 $4,379, 142 D. $41,645 
Operating expenses..... 3,199,809 3,024 Suz I 175.307 


Net earnings . $1,137,688 $1,354,640 D. $216,592 

New York, Lake Erie & Western.—The company is 
building two tracks, each two miles long, for the accom- 
modation of treight trains, between Newburgh Junction 
and Arden, N. Y Ateach of these points fonndations 
have been commenced for interlocking towers, which 
will be built to contain 24 levers, but for the present 20 
levers will be used. At Middletown Summit, N. Y.. and 
two miles west of that point, two more interlocking 
towers will be built, each containing 20- levers. 
bave been asked for the construction of the interlocking 
apparatus. 

New York & New Fngland.—President Parsons 
has issued a circular explaining the objects of the 
special meeting of stockholders to be held in Boston on 
Nov. 21. They areas follows: First, to ratify the leases 
of the Providence & Springfield, and the Meriden, Water 
bury & Connecticut River; to accept the provisions of 
the act of the General Assembly of Rhode Island, passed 
April 22, authorizing the issue of bonds; to consider the 
expediency of reconsidering the vote of the stockholders 
passed March 8, 1892, contemplating the exchange of 
shares of the preferred stock for consolidated bonds. 


New York, Pennsylvania & QOhio.—The state- 
ment read at the annual meeting gives the follow- 
ing figures, September being estimated: Gross earnings, 
$7,265,0°, an increase of $150,000 overlast year. The 
net income received froa all sources was $2,282,000, an 
increase oi $50,000 over the previous year. The nec in- 
crease applicable to the payment of interest on first 
mortgage bonds was $690,000, an increase of $50,000 over 
the previous year. This will enable the company to pay 
out $400,000 in interest on tirst mortgage, being two per 


Bids | 


Traffic Notes. 


The merchants of Memphis are taking measures to 
establish a freight bureau. 

The amount of grain arrivivg at Buffalo is so Jarge 
that canal freight rates are very high. On Monday of this 
week 5}¢ cents a bushel was paid on wheat to New 
York. 

The Rhode Island Car Service Association, to have 
control of all demurrage matters in the State of Rhode 
Island, has been established by the New York, New 
Haven & Hartford, the New York & New England and 
the Old Colony railroads. The office is in Providence 
and the Manager is E. A. Gordon. 

All the lines leading from central and southeastern 
Ohio to Chicago seem to have taken a handin the com 
setition in passenger traffic which was begun by the 
~~ between Cincinnati and Chicago, and which re 
sulted last week ia a $6 round-trip rate between the 
Ohio River and Chicago. This rate was put in force at 
Ironton, O., and we believe is still in force. 

E. N. How, President of the Mexican Freight Associa 
tion, says that the Mexican railroad pool, which was 
recently formed by the several roads of Mexico ata 
meeting hela in London, wil! continue in effect, a satis 
factory arrangement having been made with President 
Diaz and the Department of Public Works of Mexico 
for maintaining the rates established by the pool. 

The rush of corn to Mexico seems to be little if any 
abated and some of the Kansas shippers are thinking of 
|sending shipments: by boat from New Orleans to Vera 
Cruz. A dispatch from San Antonio last week states 
that the suspension of the import duty, which was to 
terminate Nov. 1, has been extended to Feb. 1. This, if 
true, goes to show that the hurrying of shipments during 
the past month has been mostly wasted energy. 

All the roads entering Salt Lake City have made larg: 
reductions in freight rates, especially from eastern 
points. This is a consequence of a loud complaint from 
the merchants of the city, who several weeks ago en 
tered a forma! complaint before the Interstate Commerce 
Commission. It is said that the reductions on many im 
portant commodities average 30 per cent. ihe case befor: 
the Interstate Commerce Commission wil! probably b« 
dropped. 

At the meeting of the Passenger Committee of the 
Trunk Line Association in New York this week an ap 
plication was made by the Canadian Pacific to handle 
tourist business out of Chicago to Pacific coast points 
The application was denied. An effort is being made 
to abolish tourist business in eastern territory, One 
of the questions to be taken up at this meeting was 
the Buffalo agreement, which has been practically 
worthless for more than a year. One passenger agent 
said that they didnt touch it for fear it would drop in 
pieces. Buffalo rates are manipulated more than any 
other rates in trunk line territory. 


‘« The Central States Dispatch.” 

The Philadelphia & Reading has established a new fast 
| freight line from New York and New England tothe 
West. It is cailed the Central State Dispatch, taking 
| the name of the old line abandoned by the Baltimore & 
Onio. The Baltimore & Ohio now operate chiefly over 
the Continental fast freight line between the seaboard 
and Chicago. The Reading's new line uses the Central 
Railroad of New Jersey from New York to Allentown, 
Lehigh Valley to East Pennsylvania Junction, Phila 
| delphia & Readiug to Shippensburg, Western Maryland 
| to Cherry Run, Baltimore & Ohio to Cincinnati, * Big 
| Four” from that city toChicago. Mr, T. H, Noonan is 
the General Manager, located at Indianapolis, 
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GEO, WESTINGHOUSE, JR., T, W, WELSH, JOHN CALDWELL, WwW. W. CARD, H, H, WESTINGHOUSE 
President, Supt. Treasurer. Secretary, General Manager, 


PITTSBURGH, PA, U.S A, 


MANUFACTURERS OF TIE 


WESTINGHOUSE AUTOMATIC BRAKE 


The WESTINGHOUSE AUTOMATIC BRAKE is now in u-e on 24,000 engines and 325,000 cars. This 
includes (with plain brakes) 252.000 freight cars, which is about 23 PER CENT. of the Entire Freight Car 
Equipment of this country, and about 80 per cent. of these are engaged in interstate traffic, affording the 
opportunity of controlling the speed of trains by their use on railways over which they may pass. Orders 
have been received for 173,000 of the Improved Quick-Action Brakes since December, 1887. 


The best results are obtained in freight train braking from having all the cars in a train fitted with pone 
brakes, but several years’ experience has proven conclusively that brakes can be successfull) and profitably used o: 
freight trains where but a portion of the cars ares) equipyed. Below is a graphical illustratioa of the progress ma: 
in the application of the Automasic Brake to freight cars since its inception 


Year. No. per yea Grand ivt 


1881 105! 105 
1,085 8 1,10 
1883 4,966 om 
1884 601 21,207 
1885 31,617 
1886 40,563 
1887 49,844 
1890 


39,061 193.168 


193.168 freicht cars filfed with the Westinghouse Automatic Brake, whieh is nearly 20 per cent. of the 
Car Equipment of this country. 


t L. AUREON, Manage , JOHN 5. GRAY, Agent. C. C. MIGHAM, General Supt. 


THE 


AMERICAN BRAKE company. 


THE WESTINGHOUSE AIR BRAKE CO, Lessee, 


MANUFACTURERS OF 


LOCOMOTIVE BRAKES. 


General Offices and Shops, Second and Tyler Sts., ST. LOUIS, MO., U.S. A. 


NEW YORK OFFICE, 


160 Broadway, JOHN B. GRAY, Agent. 


CHICAGO OFFICE, 


GRAND PACIFIC HOTEL 


Standerd Outside t-qvalized Pressure Brake, for two or more pairs of Drivers furnished to operate with either STFAM AIK or VACUUM. 
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THE AKRON TOOL COMPANY, 


AKRON, o., 
Manufacturers of McNEIL'S PATENT BALANCED CHARGING BARROW—AUTOMATIC DUMP. 


ONE MAN CAN HAUL A TON. 


For Use on Docks, R. BR. Coaling Stations, Boiler Rooms‘ 
iron Works, Foundries, Etec. 


OFFICE OF Unton RoLiine Co 


| WATER COLUMNS 
JOHN POAG! 
AND CINOINNATI, 


v.6.A 


TANK VALVES 


The Akron Tool Co., Akron, O.: CLEVELAND, O., Oct, 15, 1892. 
GENTLEMEN: Referring to yonr letter of recent date, we would say that we 
were one of the first te use the McNeil Charging Harrow In fact we believe we 
were THE FIRST to use them. We now have twenty-four of them and are very well 
satisfied with them. We can confirm the teen my = Sept. 16, 1890. a copy of 
which you have in your circular, after two m« ars’ U of the Barrows. 
Yours very truly I NIO 1N ROL I ING “MU L co 


WILLARD FULLER, Surt 


We Also Mavuefacture a Fall Live of STEEL WHEELBAR ROWS 
ter Alt Parposes, 


WRITE US FOR DESCRIPTIVE CATALOGUE, PRICES, ETC. 


EDWIN W. HINE, President. L. L. STURGES, Secretary and Treasurer. . A. HARVEY, Vice-President . 


‘.. THE AMERICAN “HARVEY RIBBED’ NUT LOCK. 


Patented. 


A Resilient Spiral Spring Washer with Ratchet-Shaped Teeth. 


This is a positive lock, with spring te mper, and will mot cut thread of nut or belt. 


I3 & 15 RAILROAD PLACE, NEWARK, W. J. 


CORRESPONDENCE AND ORDERS SOLICITED. SAMPLES FURNISHED FREE ON APPLICATION 
AND SENT TO ANY ADDRESS. 


THE POSITIVE LOCK WASHER. 


Provides for Vibration and Retention of Elasticity, Reversible, and Does Not Injure 
Threads of Nut or Bolt. 


Extensively used on Railroad Track, Split Switches, Frogs, Crossings, Car and Locomotive << e. 
Frames, Draft Riggings, Bridges Machinery, etc. S j — 
Inspection of Merit Solicited, Samples and Description Forwarded Gratuitously. 


THE POSITIVE LOCK WASHER CO., > 


Works, 291 to 30! New Jersey R. R. Ave., Newark, N. J. 


and 


Foreign Countries, 


Patented in United States 


\S = = = SAM’L. SCHOUH, Prest STEPHEN D. BARNETT, Treas. and Mgr. JOHN B, ROSS, Sec'y and Supt N 

sizes of holt. 
Easilv THE ONLY POSITIVE NUT LOCK IN COMBINATION WITH ELASTICITY. 


A trial is re 
For Use on All Kinds and quested. 


Classes of Work. 


Samples free o! 


Applied. | Seventy Millions in Use 
Very in Railroad Track 


Effective. THE NATIONAL LOCK WASHER CO, Newark, N. J. 


expense. 


Excelsior Automatic Nut-Lock and Fish Plate Spring 


These Nut Locks have been adopted by the New England Road-Masters 
in Conventions held at Hartford, Conn., Oct. 19 and 20, 1887, and 
Boston, Maas., Aug. 15 and 16, 1888, as the best 
Nut Locks known. 


Nut Lock, 


Sample lots furnished for trial, free of expense, by forwarding the distance 
between centres of fish-plate bolts. Correspondence and orders solicited. 


RUFFNER & DUNN. 


Patentees and Sole Mfrs., SCHUYLKILL FALLS, Philadelphia, P 


HU RAK A IN LOCK. 


STRONGEST SPRING LOCK WASHER EVER MADE. 
Manufactured from best crucible spring steel. Neverknown to fail. Made for all sized bolts, foriron or woodworl. 
FOR SAMPLES. 
Made by IRON CITY TOOL WORKS in Conjunction with their Standard Track Tools. 


EUREKA NUT LOCK COMPANY, 


EUREKA, Pat Dec Thirty-second and Smaliman Sts. and A.V. BR. R. , PITTSBURGH, PA. 


THE STANDARD COMBINATION TIE PLATE AND BRACE 


POSSESSES THE FOLLOWING MERITS 


1, It prevents absolutely the canting of the rail into the tie, thereby greatly increasing the life of the tie. 

2. It prevents the rails from spreading or canting over and wearing one side only. 

3. The combination of the brace and plate obviates the necessity of spiking the rail and brace separately, thereby saving two spikes and securing the service 0! 
the inside spike for holding the rail; it also prevents the rail from working up and down, and laterally, thus making it impossible to wear the neck of the spike. 

4, The plate and brace being made of malleable iron, is practically indestructible, 

The tie plate and brace is especially useful for curves and guard rails, and also on bridges, whether the rail is laid on ties or on stringers. A tie plate without : 
brace vill not save the head of the spike. A brace without a tie plate will not save the tie. and in a short timé the rail will wear into the tie. 


Sing 


P. O. Box 288, PHILADELPHIA, PA. WILLIAM H. PHILLIPS. 


ay. American Practice in Block Signaling. 
no Rail Joint Co., 


With Descriptions and Drawings of the Different Systems in Use on Railroads in the 
United States. 


This is a handsomely printed, elegantly bound volume, 7 % in. x 9in. It describes clear! 
Simple Block System, Single Track Blocking Sykes System, Automatic Clockwork Tr: + 
| Circuit Sigr als and the Electro-Pneumatic Track Circuit System. 

It contains elaborately illustrated descriptions of the systems in use on the Pen» 
vania, Boston & Albany. Fitchburg and New York Central Roads, end correct engravince 
descriptions of the Westinghouse Pneumatic, the Hail Automatic and Black's Anrtom 

| Systems; and also of the luminated Semaphore, Koyl's Parabolic Semaphore and the S*ew 
Hall Train Order Signa! 

The book is desigued to make the methods of block signaling clearly understood and \v 

| show the present development of the art on American railroads. PRICE $82. .@) 


NEWARK, N. J. 
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THE "RAILROAD ‘GAZETTE, 


CAR PLUS 


Oldest, 1 


Largest and Most 
Complete Plush Mill in 
the Country. 


Samples and Prices on Application to 


D. GOFF & SONS, 


PAWTUCKET, RHODE ISLAND. 


A. W. SOPER, Presiont, 


BY HOT WATER CIRCULATION AND DIRECT STEAM WITeH 


ROB’T ANDREWS, Present. 


The Safety 


THE - HEATING - SYSTEMS. 


DIXON, Enoween. 


REGULATING DEVICES. 


RELIABLE AND UNIFORM HEAT. 


ECONOMICAL AND RAPID CIRCULATION, 
* @ipes’ AUTOMATIC COUPLER OF WESTINGHOUSE TYPE, 
ABSOLUTELY STEAM TIGHT. 


C. H. HOWARD, Seonersev. 
THE - LIGHTING - SYSTEM. 
THE CELEBRATED PINTSCH COMPRESSED OIL GAS METHOD 


iN USE ON OVER 40,000 CARS IN EVROPE AND AMERICA. 
THE BEST, MOST ECONOMICAL AND ONLY SAFE LIGHT FOR RAILROAD PURPOSES 
IN BRILLIANCY AND CLEANLINESS UNSURPASSED. 

THis SYSTEM HAS BEEN ADOPTED BY THE U. S. LiGHT-HoUSE BOARD FOR LicuTina BuorYs, 


Car Heating and Lighting Go., 
160 BROADWAY, NEW YORK. 


W. R. THOMAS, | 


ALBANY, N. Y:.: 


936 Broapway. 
New York City: 
15 BROADWAY. 


STEAM COUPLERS 


AND 


FIRE PROOF 


HEATERS. 


CONSOLIDATED 


Canada: 


McElroy, Sewall, Westinghouse and other Patents, 


CHICAGO: 
200 PHENIX BUILDING 


CoaTicook, P. Q. 


CATALOGUES UPON APPLICATION COMMINGLER 


Special Appliances and Extra Strong Fittings of Fvery Bind. 
AUTOMATIC CONTROL OF HEAT. 


AND 


DIRECT AM 


CAR-HEATING CO. 


SYSTEMS 


THE FROST DRY CARBURETOR SYSTEM CAR LIGHTING 


co THE GREATEST LIGHT OF 


Extensively Used by the PANNSYLVANIA RAILROAD and Pullman's Palace Car Company. 


FOR PASSENGER AND OTHER RAILROAD CARS. 


OVER 1,200 CARS EQUIPPED IN 


It cannot fail to attract the attention of peo val railroad managers on account of its absolute safety, durability, simplicity, efficiency and its great economy. 
lamp gives 100 candle power illumination. 


THE RAILROAD LIGHTING & MFG C 


in the United States. 
THE PAST TWO YEARS. 


me hundred hours’ continuous service from one charging of the carburetor. 


THE AGE—» 


Also in Use on Fifty Prominent Railroads 


Each 


701 Girard Building, PHILADE 
f Phenix Salldies, 
| ise Columbia Bullding, NEw YORK. 


' The Coming Joint for Steam Railroads, 


ELECTRIC and CABLE STREET RAILWAYS. 


IN SUCCESSFUL USE ON 48 ROADS. 


By its use the rail is made as | 
strong at the joint as it is at the 
centre of the rail as it lies in 
track. | 

It issimple and easily applied, 
and has always given satisfac- | 
tory results. 

It is the safest joint to use | 


P and cheaper in the long run | 
than the angle bar. 


NO SPRINGS. 


o--— 0 


Diameter of Rod. 


PATENTED In UNITED STATE AND EUROPE. 


CONTINUOUS RAIL JOINT COMPANY OF AMERICA, 


Broad and Market Sts., Newark, N. J. 


rail over 25 per cent. 


Thirty Days’ Trial. 
418-20 WALNUT ST., PHILADELPHIA, PA. 


| 
* It will increase the life of the 
Length of 


Method of Measuring. 


Diameter of Stuffing Box. 
Depth of Stuffing Box. 


F. P. & J. T. MARTIN, Inventors and 


Columbian Metallic Rod Packing Co. 


Perfect 


A Self-Adjusting Packing for ALL kinds 
of Piston Rods, Vaive Stems, 
Throttie Stems and Air-Pumps. 


OLD GLAND USED. 


o—0 


Metallic 


Packing. 


GOLD CAR HEATING COMPANY 


NEW YORK ADDRESS; N. E. Corner Frankfort and Cif 


CHICAGO OFFICE: 652 The Rookery, KE. H. GOLD, Bepresentati ve, 


UPWARD OF 4,000 CARS AND LOCOMOTIVES EQUIPPED WITH OUR SYSTEMS OF CAR HEATING. 


STEAM COUPLINGS. 


Goid's INTERCHANGEABLE, with tad Relief Trap. 


We own (be Bole Rights under Drjted Statics Patents to put Treps on Steam Couplings, 


UNIVERSAL, to couple with SEWEL. 


Serg for Catalogue, ete, 
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: T H HK | ARE PREPARED TO BUILD 


ALLISON NE the Harey Steel and Wooden 


MANUFACTURERS OF 


LOCOMOTIVE BOILER TUBES,| 


WROUGHT IRON PIPE OF SUPERIOR QUALITY, 


: PHILADELPHIA, PA. RE PATRING FREIGHT CARS 
| DELAWARE CAR WOR KS. tab all of Cor ond 


Their repair plant is equipped with 


modern appliar.ces for 


JACKSON & SHARP COMPANY INQUIRIES SOLICITED. o DELIVERY UNSURPASSED 
Manufacturers of Passenger, Sleeping, City, Baggage and Freignt Oars. T. W. Harvey, Pres, J. D. Mcluwar, 
E, E. KAurMAN, Sec. and Treas. Gen’! Superintendent, 
: Cable address “Jackson.” Special atteution given to Sectional Work :for OFFICE: WORKS: HARVEY, ILL., 
portation. 825 The Rookery, Chicago. At Crossing ll). Cent. and C. & G. T. 


W. H, GLASGOW 


: MANUFACTURERS OF CAR WHEELS, STREET AND MOTOR CARS. 


PASSENGER COACHES, BAGGAGE & MAIL CARS. 


Refrigerator, 
Excursion and 


FIRST PREM 
FOR 


J. G. 1. 


PHILADELPHIA. 


a BUILDERS OF 
; Railway and | Tramway Cars 
THE ENSIGN MANUFACTURING COMPANY, | CANDA MANUFACTURING COMPANY, 
ot Kindo || @HILLED CAR WHEELS 
Castings. Capacity Care | CAR SHOPS IN COURSE OF ERECTION. 
‘ar Wheels Da i 
OFFICES, No. i! PINE STREET, NEW YORK CITY. 
a We respectfully solicit inquiries and specifications. 
11 PINE NHW YORE. 
E. ENSIGN, Secretary and Treasurer. CHARLES J, CANDA President. FERDINAND E. CANDA, 
HUNTINGTON, WEST VIRGINIA. FREDERICK HUDSON, Secretary. | ELY ENSIGN, 
| 
‘ YOUNGSTOWN CAR MFG. CO| GUSTAVE EHRHARDT & SONS, 
a Manufucturers of Cold Saws and Cold Sawing Machines. 
a Youngstown, Ohio. Saws for Railroads, Stee! Foundries, Bridge Works, Rolling Mills, etc., a Specialty. 
ae WORKS AT HOMEWOOD STATION, P. KR. B,, PITTSBURGH, PA, 
RAILROAD FREIGHT CARS 


L, BE. COCHRAN, Prest. B. F. BOYD, Sec’y and Treas 
ANDREW MILLIKEN, Gen. Man. 


ERIE CAR WORKS, Limited. 
Freight Cars of All Kinds. 


Capacity, 20 CARS PER DAY. ERIE, PA. 


BLO! OMSBUR CARS FOR EXPORT 


CONTRACTOR'S ROTARY 


see. 


All our machines are equipped with our self-regulating variable automatic feed. W:« 
warrant: Perfect workmanship, wear and cost of operating reduced to a minimum, long life 
of saw blades, full contact of teeth, and best general results 


Catalogues Furnished on Application. 


South Baltimore Car Works: 
LOCKARD. BALTIMORE, MD.. 


RW.OSWALD. | BUILDERS OF RAILROAD FREIGHT CARS 


WASON MANUFACTURING CO., SPRINGFIELD, MASS 


Established 1845.) Manufacturers of all deseriptions of Railway Cars, Car and Locomotive Wheels, Frogs, Switches and Railway Castings. Empioy none but hentai Workmen, and 
pee baveon hand a Large and Complete Stock of Seasoned Lumber, sufficient for several years’ consumption. Special facilities for furnishing Sectional Work for Exportaticn. 
CAPACITY, ONE PASSENGER AND SIX FREIGHT CARS. SHIPMENTS MADE FROM NEW YORK OR BOSTOX. 


Treas. WEW WORKS BUILT 1372. P. 0. ADDRESS, BRIGHTWOMD, ‘MASS. 


d 
: 
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STEEL 


STEEL CASTINGS FOR RAILROAD WORK A SPECIALTY. CRANK SHAFTS, GEAR’ 
| ALLIANCE HID WHEELS, COUPLERS, KNUCKLES, DRAW-BARS, BRAKE-SHOES, ETC, 
Sb 
4 ie 


STEEL KNUCKLES. 
STEEL BRAKE-SHOES. 


THE ROSS ALL-STEEI,. BRAKE SHOE 


Saves Momey All Around. 


SAVES SHOES. ITSAVES TIRES. IT KEEPS ENGINES OUT OF THE SHOP. 


) LOCOMOTIVE CASTINGS, SUCH AS DRIVING BOXES, CROSS HEADS, ROCKER SHAFTS, THE SOLID STEEL COMPANY, 
a PISTONS, FOLLOWERS, ETC. ALLIANCE. OHIO. 


CASTINGS. 


THE BULLDOZER 


FORGING, BENDING and UPSETTING MACHINE. 


Duplicate Car Irons formed with great economy. Car 
may be mats on this machine at the prin- 


cipal sho railroads, and sent out 
repais shops for use. 


HEAVY PUNCHES AND SHEARS, JUSTICE POWER 
HAMMERS, DROP PRESSES 


The Barnett & Clifton Automatic Coal Chote. 


The automatic arrangement for cotning and or door and 


pron, and disch: ng coal to tender, most conven . : 


». © BOOKS THAT SHOULD BE IN THE 
HANDS OF EVERY RAILROAD MAN: 


Catechism of the Locomotive, by Forney. 


Train Wire, by Anderson. = 

Block Signaling, by Adams. 
—ADDRESS— 
RAILROAD GAZETTE, 73 Broadway, New York. ae 

GRANDES? 


DOUBLE TRACK: 


The Popular Route Between New York, Philadelphia, 


Faston, Bethlehem, Allentown, Mauch Ohunk, Wilkesbarre, Pittstown, Scranton, Ithaca, Genev 
Waverly, Watkins’ Glen, Elmira, Rochester, Buffalo, Niagara Falls, Toronto, Detroit, 
Chicago, St. Louis and all Points West. 
' ok man Palace Cars on all Through Trains, Anthracite Coal used exclusively, No dust. Ne 


<ET OFFICES: New Youn—General Re Office, Broadway: Depot feat New Era Grader, Ditcher and Railroad Builder. 
c 'Stroat Depot toot ot Dea peri and 38 Chestnut Sates P. & R. Depot, Ninth and In building railroads makes cuts or fills enbankments for 2 cents per cubic yard, moving 1,000 to 
reen Streets; P, & R. Depot, Third and Berks Streets, 1,500 cubic yerds in 10 hours with six teams and three men. Loads 600 to 806 wagons 


Th most beautiful and pictur. | of 1% yards in same time at a cost of 2% cents each. Builds country roads at the rate of one mile in 
ue the romantic valleys, and Lehigh, and the | three days. We also make the Austin hevpribte Road Machine, Buck Scraper, Wheel Drag 
ist toric WwW ‘BERG FoN, Ask for tickets via “ Lehigh Valley Route. Scrapers, Contractors’ Plows, and Street Sweepers. Send for catalogue. 


Pass, Agent, Mauch Chunk, Pa. STANLET Supe. Bethichem, Pa, F. C. AUSTIN MFG. Chicago, Til. 
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ILLINOIS STEEL C 


and Steel Merchant Bar; Nails and Rail Pastenings; Light “‘T” and Street Rails: Steel 


Manufacturers of Bessemer, 
Foundry and Mill Pig Iron, Spiec. 
and Ferro-Manganese; -Iron 
locms, Slabs, Billets and Wire 


OMPAN 


Rods of any required chemical composition; Iron or Steel Car Truck Channels; Steel “I” Beams and Structural Shapes, 


Rolls for Standard Sections and 


FRomM TO 100 FER TA. 
Company owns and operates five works, namely: NORTH WORKS and UNION WORKS, Chicago; SOUTH WORKS, South renee SUT WORKS; MILWAUKEE WORKS. 


* Rookery,” 


IDLIAN L YALE. General Sales Agent, Chicago, ll. 


Milwaukee (Wis.) Office, 


New York Offices, 46 Wall Stree 


151 N. W. Ine. Building. D. E. GARRISON & CO., Agenta, St. Louis, Mo. 


THE IRON 


or \ELD, 
Q 
so? 


CHICAGO OFFICE : 


710-711 Phenix Building. 


IRON AND STEEL SPLICE BARS. 


COMPANY, 


ST. LOUIS OFFICE : 
125 and (27 Laclede Building 


Track Bolts, Merchant Iron and Bar Steel 


Bi Af ERS, 8 
HN P. GROZER, ccrelary. 


STEELCO. 


—-—MANUFACTURERS OF — 


Highest Grade Open Hearth Low Phosphorus 


STEEL PLATE 


For Fire-Box, Flange and Boiler Purposes. 


PLATES UP TO 126 INCHES IN WIDTH. 


GENERAL OFFICE AND WORKS, THURLOW, DEL. CO., PA. 


CHICAGO, ILL.: 
656 ROOKERY. 


- CRAMER, Agent. 


NEW YORK, WN. Y.: 
7 NASSAU S@TREFT. 


J. H. BELCHER, Agent. 


Makers ot the best 

quality of OPEN 
HEARTH STEEL CASTINGS of every variety up te 35 tons In weight, solid, 
free from blow-heles and equal to the best Steel Forgings. Rells and all 
rolling mill castings a‘ pecialty. Correspondence Solicited. 


CAMBRIA STEEL RAILS. 


BWAVY Lies, RAILS AND RAIL FASTENINGS 
STEEL AR STEEL CAR CHANNELS. 


“STREET RAILS. 
CLA MI BRIA IRON 


Office, 218 South Fourth St., Philadeiphia, Pa. Chicago Office: 
Works, Johnstown, Pa.| Phenix Buildings 


RoBERT GILLHAM, Prest. W. W. ALEXANDER, Vice-Prest. 


M. C. GriueaM, Secy, & Treas. 
R, Grin, General Manager and Electrician. . 


INDIVIDUAL TELEGRAPH CALL BELL SYSTEM 


Gill-Alexander Electric Manufacturing Co.. Kansas City, Mo. 


Patented and Patents Pending. 


This new telegraph operators by a ringing bel! is a yaluable equipmen! 
fts ts use effects a saving of expense at many stations, and makes il 
volun.e of business with a fewer agents. All stations meg be day 
and night offices with a single operator, and can reached at any time with absolute cer- 
tainty. It is of great value to the train dispatcher in the economical and safe handling of 
trains, The call uires but one sending, and is continued at the office desired without the 
use of the line circuit. The oo works in the local circuit without interference with 
the sounder and without extra batter: 
The Unies. Ponte Railway bas = oy our instruments since August, 1889, with absolute 
success, and other railroads are using them with ¢qual satisfaction. Ib is the only practica) 
iadividual Call Bell yet invented. 
We rent the instruments at a monthly renta: and guarantee maintenance. Complete ip 
formation given on application. Correspondence is solicited. 


ALTNAIRON & STEEL COMPANY, 


BRIDGEPORT, OHIO, 


Light Section Rails; Refined Bar Iron; Soft Steel Bars, Angles; 


Tees and Special Shapes; Splice Bars; Sheets and Plates. 


Stow Flexible Shaft Co., Limited, 


26th, Callowhill ard 
F Biddle Sts., Phila., Ps @ For Tapping and 
Reaming Stay 


Bolt Holes ip 
Boilers. 
Portable 
Drilling 


Manufacturers of 


FLEXIBLE SHAFTS, 


And all kinds of Machiner 
to 


be 
Portable Drilling, Tapping, 
Reaming and ring Ma 
chines. Also Portable) 
tools for em- 
ery whee) 
grinding, 
meta] and | 
wood pol 
ishing, cab 
tle brushing 
and clip 


MFG. CO., WY, 


Inventors and Manufacture rs of the Stow 
Flexibje Shaft for al) purposes, 


Builders of Special Machines for rgliroads, 
Bridge and Boiler Makers, foptrac- 
off, 


CHARLES HUSTON, Prest. A. F. HU STON, Vice » L. HUSTON, Gen. Man 
R. B, HAINES, JRr., Sec’y. JOS ‘MP TON. Treas, 


LUBRERS IRON & STEEL Co. 
ESTABLISHED 1810. INCORPORATED 1800. 
The First to Make Boiler Plates in America. 
AND IRON PLATES. 
Firebox Steel Plates a Specialty. We Can Koll Steel Circles 116 in. Diameter 
or Re« tangular Piates litin. Wide. <a of Thickness, from \ to 1 in. 


<----2-tN: 
AFTER PULLING. 


Ultimate, 55,000. 
Elongation, 42s. 


Elastic Limit, 34,900. 
Reduction of Area, 62s. 
Phosphorus, 0.03. 


COOLBAUGH & POMEROY, 29 Broadv ay, New York, 


Works: Coatesville, Pa. Philadelphia Office: Rooms 62 & 64 Bullitt Bidg. 


Locomotive Siemens-Martin SOFTNESS, 
Smoke Stack \ FIRE DUCTILITY 
STEELS\ Box 


QUALITY UNSURPASSED, 


Places up to 100 inches in width. 
All Flange perfectly. Any tensile 
strength required. 


SHOENBERGER & Co. PITTSBURGH, PA. 


METCALF, PAUL & CO 


Make a of 
SOLID STEEL 
RAILROAD TRACK TOOLS. 


ALSO SOLE MANUFACTURERS OF 
THE PATENT 


SZ VERONA NUT LOCK 


SEND FOR OUR NEW CATALOGUE. 
Western Werchouse: 


ith Av. & LIBERTY &t., PITTSBURGH. 64 & 66 8. CLINTON St,, CHICAGO 


THE FARIST STEEL COMPANY 


Fartst, Prest.j 
Gro. Winpsor, Sec, and Treas, 


Manufacturers oftall description: tof 
CAST STEEL, sammerep ox 


ROLLED, 


SPIRAL AND ELLIPTIC CAR SPRINCS 
RAILROAD AND MACHINERY FORGING. 


Cricaco: Bridgeport, Conn. Louis: 


J. 8. BREWER, 176 Jackson Street. J.H. WYETH, 221 Chestnut St- 
AARON FRENCH, Chairman. QEO W MORRIS, 0. C. NOBLE, 
JULIUS E. FRENCH, Vice Chairman. Qen. Man’r. Sec. and Treas 


THE A. FRENGH SPRING GO. LIMITED 


PITTSBURGH, PENNA. 


Evuptic Spirat Sprincs 


OF EVERY DESCRIPTION. 
NEW YORK, gosTon: CHICAQO 
88 Boree! Bide. 62 Mason Ride, Phenis Bids 


(J 
| 
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Quire 1016 


Congdon BrakeShoe 


GENERAL OFFICES: Bing 


E. G., KENLY, General Manager. EUGENE CARRINGTON, Gen. Supt. 
STORED HEAT IN EARTHENWARE TUBES. 


MORTON SAFETY HEATING COMPANY, 


BEING USED ON THE FOLLOWING ROADS: 
ERS United States Railroads 


Intercolonial. 


neapolis & Omaha. 
E.I- Grand Trunk. 


Norfolk & Western. 


Richmond, Fredericks- 
burg & Potomac. 


fi Theory Of the Location of 


An analysis of the conditions controlling the lay ys por} out s wieeage to effect the 
most udicious expenditure 


By A. M. WHLLINGTON. 


AL ROADS OF LANADA, NORFOLK & CHICA AUL, 
MINNEAPOLIS & OMAHA. RICHMOND, FREDERIC KSBU RG & POTOMAC, and ROAN: 
OKE & SALEM ROADS, of the UNITED STATES 

ON HEATING in the Coldest Climate keeps a train thoroughly comfortable for two 
bours, and a pressure of steam afterward, of tive minutes in each hour, is sufficient to main- 


tain a unif old cars. In case of acci- 
R ,ilroad officers desiring te determine what can be done in the way of improving the oper-| there NO or injury trom. 
| lines under their charge. or desiring to have at their immediate commana statistical facts team, 


sto st detail of operation, as well as ngineers and 
t 0 almast ang N\ INDISPENSABLE WORK, as being not only the best but the only treatise in 
‘ie language of an at all analogous nature, 
Five or mer’ eepies to one address, express charges paid by purchaser... $4.00 per copy. 
THE RAILROAD GAZETTE, 73 BROADWAY, NEW YORK, 


PRICE, post-paid 


R OF FIRE, or injury from SCALDING, by escape 0 


Send for our new —. showing winver tests and references, For full particulars of 
of equipping trains address 


MORTON SAFETY HEATING CO, 
N. OfMee: Aldrich Cours, Brosawsy, | Baltimore : 1% K. Saratogs Str 


Kngineering Students, 


Spring 
Edge 
Seat. 


THE = HALE & KILBURN MFC. CO 


THE LEADING CAR SEAT OF THE TIMES. 


The following Popular Trains are furnished in whole or in part with our Superb Seating : 
“ GiltRdge Limited.” SPECIFY ONLY “ Flying Statesman. ’ 


“ Colonial Express” (Royal White Line). “ New York and Chicago Limited.” 
H & K 


“ Empire State Express.” “ Chicago and St. Paul Limited.’ 
SEATS. 


“ Fast Flying Virginian. “ New Orleans and Chicago Limited 
“ Royal Blue Line. “Columbian Limited.” 
“ Diamond Special.’ “Chicago and Nashville Limited.” 
Red Express, ’ “Golden Gate Special.” 
“ Royal Reading Route. ** Washington and South western Limited.” 


philageiphia 


New Yor 
Chicago. 


The Jackson & Woodin Mfg. Co., 


it PA. 


ji 
* 


| 
Vr FREIGHT CARS, CAR WHEELS. CAST IRON WATER 
é AND GAS PIPE. CASTINGS AND FORGINGS. 
Ul 


MIDDLETOWN CARWORKS 
RAILWAY and MINE CARS. 


Works and office on main line Pennsylvania and Philadelphia & Reading 
Railroads. Arthur King, Prop., Middletown, Pa. 


THE CREATEST 
AND MOST PERFECT 
EQUIPMENT 

-ON EARTH—— 


THE WAN-DORSTON 


Cushiored 
Railway Appliances. 


FOR 
FREIGHT AND 
PASSENCER CAR 
CONNECTIONS. 
A.W.VAN DORSTON, 
Washington Loan & Trost Go Blag 


WASHINGTON, D. 0. 


TRANSPORT: 


TUBULAR JOURNAL BEARINGS. 


A WEEKLY REVIEW OF To run trains with Brasses requires (by actual! test) one-third more coal than with 


DOCKS AND HARBORS, CANALS AND RAILWAYS, SHIPPING ing guarantesd tet S00 =. Ninety. per cent. of lubricating oil saved, and every bear- 


AND SHIPBUILDING. 


EVERY FRIDAY. PRIOE, 6d. 
Offices: 35 PARLIAMENT ST., LONDON, S. W. 


Terms for Subscription (payable in advance), including postage : 


TWELVE MONTHS 
Six MontTus 
THREE MONTHS.. 


RA NSPORBT is the only Journal published in the interests uf Harbor, Dock, River 
and P i It deals ina thorough and exhaustive manner with ali questions in an 


‘ by land and water; it reviews the policy of Harbor, Dock, River, Canal, 
Shi; sing an Railway Authorities; 


ier Authorities. 
Wa) affecting traffic 


trac 


intere 
Rail 


‘ants, Freight Agents, Clubs, Institutions, Shipowners, Exporters, Brokers, Hotels, 


loys’ Agents, and Consuls 


m st conveniently arranged for the neer or fireman to keep his own daily recurd 
‘t is thes an unrivaled medium for the announcements ‘of all whe 
Wish te keep in touch with these classes. 


Coal and oil sav ings alone more than cover the 
extra cost in 50,000 miles, Nodelays from “hot boxes.” 
$300 per car per year, within the term of guarantee. 


MENEELY BEARING COMPANY, West Troy. N. Y 


DAVENPORT & FAIRBAIRN. 


Trains save from $250 to 


ABROAD. Chilled Iron Car W heels. 
i Capacity, 350 WHEELS PER DAY. ERIE, PA. 


ENGINEER’S AND FIREMAN’S 


and also records meetings, financial negotiations, con- 

, tenders, legal intelligence, trade and general commercial news affecting these industries. 

TRANSPORT contains the latest and most authentic information in any way relating to | 

‘he \hove matters; ne effort being spared to make the publication indispe: 

sted in the working of such undertakings as are above indicated. 


, RANSPORT circulates all over the world among the Chairmen, Trustees, Directors, 
Engineers, Officials and Princ ipal Stock and Shareholders of Harbors, Canals, Docks, Shipping, 


ays, Tramways; also among the Leading En Shipbrokers, Telegraph 
‘nies, Importers, Chambers of Commerce, Sh builders. 
er 


msable to all those AND 


MEMORANDUM ACCOUNT BOOK. 


DESIGNED AND COPYRIGHTED BY E. W. YATES. 
A pocket memorandum book with rubber-tipped pencil attached. with calendar and 


Marioe Insurance Gom 


time 
+ also for individual expense account each month and 


and miles run, rate and amount earne 
— > = memoranda. A certain metaod of checking with the timekeeper in case of disagree 


scale of Advertisement Charges will be sent on application to t 


PUJRMIGEED AND FOR SALE BY 


THE RAILROAD GAZETTE, - - 


36 Parliament Street, London, $. W. 


13 Broadway, New York. 
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M. C. B. Standard THE PANCOAST PATENT 


Automatic Freight Car Coupler. 


Gould Continuous 
Platform and Buffer. 
Gould Vestibule. 


THE COUPLER. 


One inch additional lifting of locking pin PULLS the knuckle open, No springs. Drawbar cannot fall on track in case of pull-out. 
CUARANTEED TO STAND ALL M.C.B. TESTS AS TO STRENCTH. FREICHT AND PASSENCER COUPLERS. 


DREXEL RAILWAY SUPPLY CO. The Rookery, Chicago. 
THE DREXEL JOURNAL BOX LID. Pressed Steel. 90,000 Sold Since March 1, 1892. 


ST. LOUIS STEEL COUPLER 


FREIGHT, PASSENGER 


AND 


TENDER COUPLERS. 
ST. LOUIS GAR AR COUPLER | Test) {39,640, DROP TEST 


ST. LOUIS, MO. 700 Ibs. hammer dropped {@ ft. 22 times failed to break the knuckle. 


PASSENGER QAR VENTILATORS. 
gq * New York Office: Chicago Office : ome 
< | Strong Exhausts from the Impinge of the Outside Air, 
é $19 COMMERCIAL BUILDING. and ABSOLUTELY ANTI-INGRESS. 
rR 
Gould | \NEW, NEAT, NOISELESS, SIMPLE and SCIENTIFIC 
a3 vy F 
o& 2 Coupler Co. | Ge | | Guaranteed to EXHAUST MORE THAN ANY OTHER Auto 
8 @ matic Car Ventilators, and to Be PERFECTLY STORM 
£ Buffalo Office aod Works, Be AND DIRT-PROOF. 
° 
3 VENTILATOR CO., 
al 


| 8. W. Cor. Twelfth & Chestnut Sts., Philadelphia, Pa. 


Wh. ¥. LOOTT HENRY O’HARA GEO. A. BANNANTIN Direct drop of full sized pin makes a double lock formed by draw bar at “‘C” and 
. See “ Vice-Prest. . Secretary. ™ Pin “D.” . Equally strong if pivot pin “A is lost. Should pin be lost, use any link— 
no chains being required. The strongest Knuckle and Coupler known. Cannot be 


unlocked by any jolt of the cars. Couples with all M. C. B. ty The locking pin 

THE POOLEY CAR CoS U R. drops behind the step on rear of Knuckle K,” and keeps the skle always open 
—— when cars are sé pte 2d. Removing the pivot pins, 33 loaded gondola cars were drawn 
fos Paterson, N. J., to West End (18 miles), the pull being entirely on the DOUBLE 


"The drawbar is Malleable tron. The Knuckle Pivot and Locking Pins steel. 


THE SMILLIE COUPLER & MFG. CO. 


52 Broadway, New York. Works, 91 Clay St. Newark, N. J 


TROJAN GAR COUPLER. 


mM. Cc. B. TYPE. 
THE STRONGEST AND THE ONLY SAFETY COUPLER. 


KFPositively Automatic. 
COMPLYING FULLY WITH ALL REQUIREMENTS OF THE LAW. 


STRONG. EFFECTIVE 


SIMPLE. 
PRATT & LETCHWORTH, ™anuracturcrs, BUFFALO, N. Y.. 


IMPROVED ENGINE SPRINGS 


EVERY SPRING GUARANTEED. 


SEND FOR ILLUSIRATED CIRCULAR. 


The knuckle may be thrown open for coupling by the hand-rod at the side of the car, rend 
ering it unnecessary for trainmen to go between the cara to open the knuckle. The action 
positive, and not dependent on eprings or gravity. 


CHARLES SCOTT SPRING COMPAN Y | aya: STRONO 
PHILADELPHIA. THE TROJAN CAR COUPLER 60., 


54 Rookery, Chicago, Ill. Southern Hotel, St. Louis.|New York Office, I! Pine street. TROY, N. Y. 


COUPLERS 


Hinson Car Coupler Co, 
518 Rookery, Chicago 


| 
it 
5 
} 
| 
| | 
| 
VERTI DARD. 
With Five § | 
% 
| 
| 
ar, 
: 
| 4 Ad 
| 
PASSENG 


i 


AW.ME Conway. 


® PRESIDENT.© 


COUPLER. 


Sold with a GUARANTEE 
to Stand the Proposea 
M.C.B. Drop and 
Pulling Tests. 


W. F. GOODSPEED, President. 


R. M. ROWND, Vice-President. 


Master Car Builders’ Standard in every?particu- 
ar. Combines the greatest obtainable strength 
and simplicity. Only Three Parts. Positive acting 
gravity lock and positive mechanical opening of 
knuckle. Absolute Central draft. Same movement 
that raises the lock throws open the knuckle. 


Adopted as Standard by Several 
Leading Railroads After Severe 
Tests and Long Trials. 


THE BUCKEYE AUTOMATIC CAR COUPLER CO., Columbus, Ohio. 


JOHNSTON CAR COUPLING COMPANY 


204 WALNUT PLACE, PHILADELPHIA, PA. 


= E. J. EAMES, Western Agent, 


Phenix Building, CHICAGO, ILL. 


WEIGHT 180 POUNDS. 


MEETS ALL THE REQUIREMENTS OF THE M. C. B. LINES AND TESTS. 
SE LOCKING DEVICE SIMPLE, DURABLE AND EFFECTIVE 


It Has but Four Parts and Cannot Be Opened by Accident. 


KNUCKLE OPENS AUTOMATICALLY, 


ig 
¥ 
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JHE BALTIMORE CAR WHEEL COMPANY 


MANUFACTURERS OF 
CHILLED WHEELS OF ALL PATTERNS AND SIZES FOR EVERY SERVICE, AND WITH OR WITHOUT AXLES. 


CAPACITY, 400 WHEELS PER DAY. 
W, S. G. BAKER, President and Treasurer. 


J, PAUL SAKER, Secretary. OFFICE AND WORKS: Fulton Junction, Baltimore, Md. 
PHILADELPHIA, 


SLlTEEL TIRES 


Manufactured by an Improved Process, Insuring Solidity. 


WROUGHT IRON CENTRES. 
STEEL TIRED WHEELS. 


Particular attention is cailed to the fact that the Standard Steel Works is making 
under Vauclain's patents the Only Wrought-!Iron Spoke Centre made in the 
. ; United States. This is a perfect forging, and we invite comparative 
— tests with other Centres. 
ad Wheels will be furnished with any form of Tire Fastening. 


zm, ,ALLEN PAPER CAR WHEEL CO..." TAYLOR IRON & STEEL CO. 


General Office, Chicago. Ill. New York Office 31 and 33 Broadway. “ TAY ran 
4 y | Successors To ‘“‘THE TAYLOR IRON WORKS, 


VAUCLAIN’S PATENT. 


WROUCHT IRON WHEEL CENTRES. 


J. A. J. W. DOANE, Treasurer | 
| HIGH BRIDGE, NEW JERSEY, on line of (. RB. R. of N. J. 


New York Orrice: Room 305 CenTRAL BurILpine, Liserty West Sts, 


Buy 

SS 


i 
Steel Tired Car Wheels, Chilled Iron Car Wheels, Car and 
Locomotive Axles, Iron and Steel Forgings. 


ITTSBURGH FORGE AND IRON COMPANY 


ALVIN WELLS, Pres. & Treas. MANUFACTURERS OF E. RICHARDSON, Secy 


‘to 


ro LOCOROTIVE ) -Bars, Link a Foll Pt IN F Arch 
TEEL-TIRED WHEEL AND'TENDER TRUCKS | Inks and Ping, Follower Places, allroad Forgings; Arch Bars, Splice Bars, 


Office: Tenth Street, near Penn Avenue, Pittsburgh, Pa. 


CUSHION CAR WHEEL 


THE KRUPP SYSTEM 


= 
AMERICAN STANDARD 
° 3 
S 2 
S 
= 
CAST-STEEL WORKS 
Of FRIED. KRUPP, Essen, Germany. Simplicity. 
REPRESENTED BY 
THOMAS PROSSER & SON 
Elasticity. 
15 Gold Street, New York. Safety. 
Noiseless. 
For Coaches, Locomotives and Tender Trucks on Blevated, Klecirie and Street Railroads. 
two pieces only. Centre never removedfrom axle. ‘Tire renewed in any shop. Cushion 
Soest 0 yRenttne or undue stress and thrusts. One half more mileage than any other 


SEND FOR CIRCULAR. 


CESHIOW COR WHEEL CO 


LATROBE STEEL WORKS 


MANUFACTURERS OF 


TIRES 


FOR LOCOMOTIVE AND CAR WHEELS. 


Works and Main Office, Latrobe, Pa. 
Branch Office, 251 8. 4th St., Philadelphia: 
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= 
| PICKERING SPRING CO., Limited | 
| Railway Springs of Every Description 
a 237 FRANKLIN BOSTON PHILADELPHIA | 4 
5 719 PHOENIX BUILDING, CHICAGO 


MANUFACTURERS OF 


HAND AND POSH CARS 


THE Wi "WASHBURN CAR-WHEEL COMPANY 


& 
For Parlor and Sleeping Cars, 
Passenger Coaches, Locomo- General & Work 
q tive and Tender Trucks. 
Steel Tires. ESTABLISHED 1847. PHILADELPHIA, | 
[OBDELL DEL. A. WHITNEY & SONS. 


Double Plate, 
Single Pilate 


OPEN AND 


Solid Plate |S TIRED WHEELS, with Strong Cast-Iron CENTRES WELL ANNEALED 
nd Hollow Spoke STREET CAR|THE CAYUTA WHEEL AND FOUNDRY CO 
WHEELS WHEELS AND SAYRE STEAM FORGE preg: a 
Broad ‘and Mar Either in the 
Rough or Fit 
ders ted on Axles. 
CAPACITY. 500 WHEELS PER DAY. if 

THE BOIES STEEL WHEEL CO, scranton, pa., 
Makers of Steel- Tired Railway Wheels. ae 
N DOUBLE it 
For Locomotives, endows, P aseenger and Freight Cars «| 
eneral service. RAILROAD CASTINGS AND HEAVY FORGINGS. be at 
No wRoveutT HOWARD ELMER, Pres. F. E. LYFORD Treas. M. C. CHAPMAN, Supt. 
ly two parts—the | 

practically indes 
SOLE AGENTS FOR 
DOVER IRON CO. OF NEW JERSEY. 
Sper BOILER RIVETS, BRACE JAWS, STAY BOLT IRON ee. 

H. W. Boies, ALSO 

Western Agent, 

581 The Rookery, NUTS, BOLTS AND WASHERS. Eas 
Chicago, Ill. 


No. 1. No. 2a. No. 2b. 


| HINCKLEY AUTOMATIC BRAKE-SLACK ADJUSTER 


Simple. Compact. Effective. 


Piston of Air Brake Cylinder is automatically kept at 

any desired uniform stroke, resulting in full, effective piston 

pressure at all times. a 

APPLIED TO ANY TENSION ROD OF THE 
BRAKE SYSTEM. 


ONE FULL LENGTH ADJUSTER PER CAR, if attached to fulcrum rod beside cylinder. 
TWO SHORT ADJUSTERS PER CAR, if attached to lower brake rod at trucks. 


Illustrated Catalogue, with records of performance in service, upon application. 
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FONTAINE CONTINUOUS RAIL 


(For Description SEE RAILROAD GAZETTE OF Dec. 18, 1891) 


THE MOST ECONOMICAL. ABSOLUTE SAFETY. 
HIGH RATE OF SPEED WITHOUT ANY JAR. 


CHICAGO OFFICE: NEW YORK OFFICE: 


| 
Room 320, Home Insurance Office, 205 La Salle~ Street. Room 615, Mutual Life Building, 32 Nassau Street. 


WORKS AND MAIN OFFICE: 


FONTAINE CROSSING CO., DETROIT, MICH. 


BARNUM & RICHARDSON Mrc. Co., 
Office, 64 South Jefferson St, CHICAGO, ILL 


—MANUFACTURERS OF 


LOCOMOTIVE, 
PASSENGER, 
FREIGHT 
STREET CAR WHEELS, 


Bar Contracting Chills, 


Salisbury Charcoal Pig Iron, 
Street Railway Curves, 
Crossings, Frogs and 
Switches. 


Machinery and Heavy Casting 
of all dese riptions. Wheels are 
made perfectly cylindrical, 
in chill, and with treads ground. 


RAMAPO IRON WORKS 


HILLBURN ROCKLAND COUNTY, N. Y. 
MANUFACTURERS OF 
Switches, Automatic Safety Switch Stands, Yoked Frogs 
Bolted Plate and Spring Rail Frogs, Automatic 
Distant Signals interlocked with Switches, 
Crossings of Every Description. 


LIGHT AND HEAVY CASTINGS AND GENERAL TRACK EQUIPMENT. 


= 


Ny 


Automatic Stand, Showing Position 
of Parts while being Thrown 
by Mand. 


Automatic Stand, Showing 
Position of Parts while 
being Thrown Au- 
tomatically by 
Train. 


RAMAPO YOERuxouD FROG.’ 


Ramapo Wheel & Foundry Company 


MANUFACTURE 


CHILLED IRON CAR WHEELS|Snow’s Rigid Steel-Tired Wheels, 


FROM SPECIAL QUALITY CHARCOAL IRON WITH TIRES HAVING ANNULAR WEBS, 

FOR BOLTED—-WITH WROUCHT-IRON PLATES, CAST-IRON CENTRE 
Drawing Room and Sleeping Coaches, Lo- 
j comotives, Tenders and Passenger 


and Freight Cars. 
Congd on Brake Shoe. Raoul Journal Box 


BOLTLESS--WiITH CAST-IRON DOUBLE PLATE OR SPOKE CENTRE 
AND WEDCE-SHAPED RETAINING RING. 


Both of these Wheels can be Be-tired in any Ordinary Machine Shep 


OFFICE AND WORKS, RAMAPO, N. Y. 
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SOLID TRAINS 


DON'T MAKE MISTAKES, 


tronize the Electric Lighted, Steam 
“Heated Vestibuled Trains of the 


Milwankee & St. Paul Railway. 


OVER 7,000 MILES 


Of steel track in Illinois, lowa 


Nebraska, Dakota and Wyoming | 
penetrates the Ayricultural, Mining 
and Commercial Centres of the 
WEST NORTHWES1 

The Unrivaled Equipment of the 
Line embraces Sumptuous Dining 
Cars, New Wagner and Pullman | 
=) | Sicevers, Supurb day Coaches and 


FAST VESTIBULED TRAINS. 


Running direct between Chicago. 


ars between Ch i Portiand | 
vin be. Paul & Nor. Pac. R. and St. Paul and Minneapolis, Counc! | ¢ 
through t een Chicago and Denver, . 

¢ M. por Bluffs and Omaha, connecting fo 
further particulars apply to nearest Ticket 
HEAFFORD, | Portland, Denver, San Francisco 


Gen'] Pass'’r Ag’t, Cutcaaco, ILL. 


and all Pacific Coast Points. 


ONLY LINE TO THE BLACK HILLS 


for Tickets, Rates, haps, Trme Tadies an 
full information, appiy to any Ticket Agent o 
address the Gen’ Paasenrer Agent “h cago 


J.M. WHITMAN H.C.WICKER, W.’A. THRALL, 
General Man. TraficMan, G.P.&4FP. AQ 


“SPRINGFIELD LINE” 
Limited Trains 


-LEAVE— 
BOSTON and NEW YOhK 
hetween CH iCACO and 
New Work. Bostom and the East. 
12:00 NOON, DUE 5:40 P. M. 
—ONLY— 


NEW YORK & NEW ENGLAND B. R, 
New York and Boston Trains 


5 Hours and 40 Minutes. 


The equipment of above trains will consist 


Leave either city....... 12:00 m "3:00 p. m, | Of b*@eage car, drawing room smoking cat 
Arrive at termini...... 6:30p.m. 8:40 p. m,| and two drawing room cars. 


TICKET OFFICES: 


Grand Central Station, New York; 322 Wash | gr a R b> ~ 6 - oO oO . 
ington Street, Boston. / 
Including seat in drawing room car. 


"3:00 p, m.—The “ White Train. —Runs daily, 
including Sundays. 


Tickets will not be sold beyond the seating 
NoTr.—On Sunday the White Train arrives | capacity of the train. 


Boston and New York at 9:00 p. m. S. HANSON 
Par * 
lor and Dining Cars, General Pass. Agent. 


TRAVEL VIA THE ROAD-MASTER’S ASSISTANT 


SECTION-MASTER’S GUIDE. 
REVISED EDITION. 


A Mannal of Reference for all having to ¢o 
with the permanent way of American bg 


eeeping the track in good repair. By Wm. 


Ap Huntington. Revised and er’ by Charles 
& Uhbief-Engineer of tae Atlantic & Great 
Wi Railroad. 


esterp 

Three bundred pages. size 44% by 7 inches 
Fifty illustrations, Vocket edition on thin pa) 
with red or muslir 


and SOUTHWEST 


P.8, EUSTIS, Gen. Pass. and Ticket Agent 
Cuicago, ILL. 


Gazette, 
73 way, New Yort. 


THE GREATEST THROUGH CAR LINE 


BETWEEN THE EAST AND WEST. 


Wagner Sleeping, Drawin, and Private Compartment Cars betwee 
New York, Boston, Albany, ‘sutalo, Cleveland, Toledo, Chicago, Cincinnati and 


intermediate cities. 
ene of the New York and Chicago Limited, Boston and Chicago special and 
. Fast Mails. 
ONLY DOUBLE-TRACK LINE TO WORLD’S FAIR. 
W. H, CANNIFF, Gen, Supt., Cleveland, O, A. J, SMITH, G. P. & T. A 


PENNSYLVANIA RAILROAD. 


GREAT TRUNK LINE,.AND UNITED STATES MAIL ROUTE. 
BEST CONSTRUCTED AND MOST COMPLETELY EQUIPPED 
RAILWAY IN AMERICA. 


Ss, 


Connecting all the prinefipal cities om the Atlantic coast with those in the Mis- 
tissippi Valley and on the Great Lakes. Through trains with Pullman 
Vestibule Oars attached, between New York, Philadelphia, Washington and 
and Chicago, St. Louis, Cincinumati and Louisville. 
pageage Checked to Destination. Fare always as low as by any other route. 

r tickets, palace and parler car accommodations, and all desired information, ve st at (ee 
oft cs of the company: No. 205 Washington street, Bestem; No. 1 Astor House, 

and { “4 Broadway, and Desbrosses and Cortlandt street Ferries, New Work 3 Nos. 838 A, ss 
Chestnut street, and Broad Street Station, ee N. E. corner Baltimore and Calvert 


tree Union Station and Northern Central « by Baitimore; N. E. corner 
Thirtecnthe street and Pennsylvania avenue, yt 1 Baltimore and Potomac Station, 


Washington City. 
WOOD, Genera) Passenger Agent, 


CHAS, KE, PUGH, General Manager, 


Wisconsin, Michigan, Minnesota | 


——BETW EEN— 


NEW YORK CHICAGO, 


Via Chautangna Lake or Niagara Falls. 


An Enchanting Panorama of Mountains 
Forests and Streams. 


PULLMAN CARS 


Between New York and Rochester, Buffalo 
Niagara Falls, Toronto, Chautauqua Lake, 
‘eveland, Cincinnati and Chicago. 


D. |. ROBERTS, Gen’! Pass. Agt. 


‘Short and Direct Through Car Line 


BETWEEN 


4 CINCINNATI, INDIANAPOLIS AND CHICAGO. 


= Compartment Buffet Sleep 
| t Reclining Chair Cars on Night 


Cars, Standard W Palace Sleepi 


agner Cars and 
rains; Luxurious Parlor and Cafe Dining Cars on Day 


| THE SOUTHWESTERN LIMITED, 


| FROM ST. LOUIS, INDIANAPOLIS AND CINCINNATI 
TO NEW YORK AND BOSTON, 


is the finest train in America,and provides the best and quickest service ever offered between 
the East and the West, landing passengers in the heart of New York City without ferry trans 


fer. 
OSCAR G, MURRAY, Traffic Manager, D. B. MARTIN, Gen. Pass. Agt., 
CINCINNATL 


CHICACO & ALTON RAILROAD. 


Ladies Palace Day Oars and Palace Reclining Chair Oars Free of Extra 
Charge, Pullman Palace Buffet Compartment Sleeping Oars, 
and Palace Dining Oars. 


PULLMAN VESTIBULED TRAINS 
Free of Extra Charge, and no Change of Cars of any Class Between 
CHICAGO AND KANSAS CITY, CHICAGO AND 8ST. LOUIS, 
and ST. LOUIS AND KANSAS CITY. 


Pioneer Pullman Palace Sleeping Car, Palace Dining Car, and 
Free Palace Reclining Chair Car Line. 


JAMES CHARLTON, General Passenger and Ticket Agent, 
Monadnock Botiding, Dearborn and Jackson Place, and Custom House 


NEW YORK CENTRAL & HUDSON RIVER R.R. 


THE GREAT FOUR-TRACK TRUNK LINE OF AMERICA. 
All trains arrive at from Grand Central Station, Fourth 
and 42d Street, Ne ork, the very centre of the city. 
THE DIRECT LINE BETWEEN NEW YORK AND NIAGARA FALLS 
Wagner Palace Sleeping and Drawing-Room Cars on all through trains. 
JOHN M. TUUCEY, GEO. H. DANIELS, 
General Manager. General Passenger agent. 


ILLINOIS CENTRAL RAILROAD. 


Through Line of Free Reclining Chair Uars and Puliman 
Palace Sleepers between Chicago and St. Louis. Direct 
Connection in Union Depot for all points diverging 


The SHORTEST ROUTE from CHICAGO to CAIRO, MEMPHIS 
and NEW ORLEANS, making DIRECT CONNECTION for LITTLE 
ROCK, HOT SPRINGS, FT. WORTH and ALL POINTS in ARKAN 
NASHVI CHATTANOOGA, VICKSBURG, MOBILE, and 


and TEXA 
ALL POINTS SoUTH and SOUTHEAST 
Through Train of Free Reclining Chair Cars and Pullman '!Palace Sleepers 
between Chicago and Springfield. 
The SHORTEST and MOST DIRECT ROUTE from CHICAGO to ROCK FORD, DU -— ue 


WAT ERLOO. CEDAR FALLS, SIOUX CITY, SHELDON, ROCK RAPIDS and 
FALLS, making DIRECT CONNECTION at CITY with UNION PACIFIC RAILW AY 
for ale POINTS in NEBRASKA, COLORADO, UTan, WYOMING and THE PACIFIC 
COAE 


For Tickets, Rates and allinformation apply to any Coupon Ticket Agent im the United 
States or or Canada, of or address 
T. J. HUDSO Traffic Manager. A. H. HANSON, General Passenger Agen 


General Freight Department. 
THROUGH LINE WITHOUT TRANSFER OF FREIGHT 


To vrincipal points in Wiinois, the West and Northwest: 
also to New Orleans, Memphis and points in tne 
South, Southeast, Texas and Mexico. 

W. E. KEEPERS, General Freight Agent, 


Chicago. Til 


4 DAILY TRAINS 4 


sT. UIs TO KANSA 
COLORADO SHORT LINE TO PUEB DENVER 
EQUIPPED WITH PULLMAN BUFFET See EEPING CARS. 
IRON MOUNTAIN ROUTE. 3 DAILY TRAINS 3. 
To Texas and the Southwest. The Shortest and Guokest Line to the City 


of Mexico, with only one c Laredo. 
ONLY on CHANGE OF CARS ST Tous T TO SAN FRANCISCO, 
EO. C. SMITH, H. C. TOWNSEND, 
Pe. General Manager. 


MISSOURI 


1, Paser. and Ticket Agent. 


THE FINEST ON EARTH.—The Cincinnati, Hamilton & Das*on. R.R 
is the only line running Pullman s Perfected Vestibuie Trains, with chair 
paster, sleeping and dining-car service between Cincinnati, Indianapolis 
and Chicago, and is the only line running through reclining-chair cars 
between Cincinnati, Keokuk and 8} pringse id. Ti, and combination chair 
and sleeping-car Cincinnati to Peoria, Il.. and the Only DIRECT LINE 
} a Cincinnati, Dayton, Lima, Toledo, Detroit, the Lake Regionsand 

: anada. The road is one of che oldest in the State of Ohio and the A 
CINCNNATL WALTON DAYTON RAlline entering Cincinnati over 25 miles of double track, and from its 
Se record can more than assure its patrons speed, comfort and safety. ick 
—~ = sale everywhere, and see that theyread C., H. & D.. either in or out of Cincinnati, Indian - 
is or Toledo. LOD McCORMICK. Gen. Pass. and Tkt. Agent. 


CAR-BUILDERS’ DICTIONARY 


Price, $3 per copy. 


Hoosac Tunnel Route 


FITCHBURG RAILROAD. 


Short line between the Kast and West. slecp- 
ing and drawing-room cars on all oxprese 


4. R WATSON, 
General Passenger Agent. 
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1G HENDRIC 


THE LOCOMOTIVE 


AND MACHINE 


SOLE MANUFACTURERS OF THE 


SHAY PATENT 


LOCOMOTIVE ENGINES 


They are built to any gauge and weight, and are es;, 
adapted for service on heavy grades and sharp curves .e 
will work on grades of 10 per cent. and curves of 100 ft. m 

——-WE ALSO BUILD—— 
Regular Types of Locomotives and Tenders, He, 
lar Traffic Cars of all kinds; Logeing Cars; 
Mining Oars and all ki nds of Special 
Cars; Car Wheels, Axles and 
Raliroad Castings. 


LIMA, - OHIO. 


MECHANICAL AND ELECTRIC 


The Vaughan-Thomson Spring Frog. 
Every Variety of Track Supplies. Heavy Tools. 


MACHINISTS AND MANUFACTURERS. 


429 Chestnut Street, Philadelphia, Pa. 


~WOOTTEN LOCOMOTIVE 
INTERLOCKING AND BLOCK SIGNAL SYSTEM 


THE WHARTON RAILROAD SWITCH CO 


PORTLAND 


FRANKLIN C. PAYSON, President. 


PORTLAND, MAINE. 
JAMES E. GREENSMITH, General Manager. 


BYRON D. VERRILL, Treasurer. 


TIVES 


H. K. PORTER & CO 


Pittsburgh, Pa. 


LIGHT LOCOMOTIVES 


And Noiseless Street Motors, 


And for all pauses of track. Al 
work steel fi and interc - 


ustrated Catalogue mailed on 


FALLS 


This cut changed weekly, 


CUYAHOGA EF ALLS, O. 
Rolled Hollow Staybolts Are Stronger aud Safer than Drilled Ques. 


Mandrel rolled from the finest charcoal iron. Al! sizes, from % to 14 inch, with any sized 
hole required from 4 to % inch. Let us send you a sample and quote prices. 


A set for one firebox will convince you of their merits, safety and economy. 


COMPOUND LOCOMOTIVES. 


LINONER PATENT STARTING SYSTEM. 


Can be advantageously applied to Locomotives of all types with 2, 3 or 4 cylinders, and of 


ny gauge. 
Xpplicable with all systems of valve gear. 
20 per cent. saving in fue’ , 
Large augmentation of power available when engine is in full gear. 
No sparking or priming. 
Does not cause difficulty in use of steam for braking purposes. 
Absence of va)ves or obstructions in main steam passages. 
No valves or other gear requiring to be specially actuated. 
Canno* get out of order or cause interruptions in traffic. 
Regulator and reversing gear working in usual manner. 
The engineers require no special training. 


First engine bulit in 1888. Present number built and building, over 300. 
Ful} information and drawings on application to 


HOPE CoO., 


RHODE ISLAND TOOL 


- Cold Punched Square and Hexagon Nuts. 


(Chamfered and Trimmed with Drilled Holes). 


Finished Case-Hardened Hexagon Nuts. 
Engineers’ Steel Wrenches, 
Machine Bolts, 

Rough and Milled Studs, 

Cap and Set Screws, 

Turn Buckles, 

Drop Forgings to Order. 


RHODE ISLAND 


RICHARDSON & ALLEN-RICHARDSON 


NEW PATHNT APRIL, 18091. 


18 ST. DUNSTAN’S HILL - LONDON, ENG. 


U. METALLIC PACKING 


285 NORTH BROAD STREET, PHILADELPHIA, PA. 
Saves $24 per Year per Engine, as Com 


N USE ON 246 RAILROADS OF THE WORLD. 


6,000 Locomotives Equipped. In use on 175 Railroads. 


MANUFACTURED ONLY BY 


Mm. C. HAMMETT, 


SUCCESSOR TO 


ESTATE OF F. W. RICHARDSON, TROY, N. Ye 


DAMASCUS BRONZE CO.., of Bearings for Locomotives, | 


DAMASCUS BRONZE 


‘A SPHOCIALTY.” Will Not Heat to Cut Journal. 


Correspondence 
W. T, PAUL, President. 


A. McLEAN, Vice-President and Secretary, 


PP. O. Box 415, PITTSBURGH, PA. 


ing less than half its ct 


BALANCED SLIDE VALVES. 


RAILROAD. GAZETTE 


ore Railroad Officers as subscriber! 
Furnished in ingot or Casting. | than other railroad 
| papers combined. Its advertising ral 


har 
FRANK SCOTT, Treasurer. are no higher than those of papers 
F. WesternjAgent, 632 The Rookery, Chicago, Il. 
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-HOMAS PROSSER & SON 
\6 Gold Street, New York. 


STEEL TIRES 


On Locomotive Driving Wheels. 


GIVE THE BEST RESULTE 
For Every Variety of Service. 


}BALDWIN LOCOMOTIVE WORKS, 


ESTABLISHED (831. 


ANNUAL CAPACITY, 1,000. 


ree 


The 
radius 
Reg 


And Locomotives adapted to every variety of service, and built accurately to standard 
vaugesané templates. Like parts of different engines of same class perfectly interchange- 
jie. Broad and Narrow Gauge Locomotives; Mine Locomotives by Steam or Compressed 


able 
Ey > air: Plantation Locomotives; Furnace Locomotives; Noiseless Motors for Street Railways, ete 


ROCERS LOCOMOTIVE & MACHINE WORK» 
PATERSON, N, J.; NEW YORK OFFICE, 44 EXCHANGE PLACE. 


MANUFACTURERS OF 


Locomotive Endless and Tenders and ae ata Machinery 


J. 8. ROGERS, President. 


HUGHES, Treas. 
JOHN HA VRON, Secretary 


| PaTERson, N.J. Exchange Place, New York. 


Becretary. BEN WELLS. 


COMPOUND 


PATENT AUTOMATIC INTERCEPTING AND STARTING VALVE. 
The best results of COMPOUNDING LOCOMOTIVES have been obtained by the use of the 


os,  DURNHAM, WILLIAMS & CO., Proprictors, PHILADELPHIA, PA. 


ESTABLISHED IN 1865. 


RICHMOND VIRGINIA, 


urer. 


~ ballders of LOCOMOTIVES for all classes of service to standard 
designs and specifications. 


DICKSON MANUFACTURING CO. 


Standard and Narrow-Gauge 


LOCOMOTIVES. 


Scranton. Pa. 


WM. H. PERKINS, Secreiary and Treasurer. 
JOHN DEVINE, Superintendent. 


JAS. P. DICKSON, President 
SIDNEY BROADBENT, Gen’i Supt. 


towarp Prest, V.-Prest. Wa. D. Treas. Avseat J. Prram, Supt, 


SCHENECTADY LOCOMOTIVE WORKS, 


Schenectady, N. WY. 


LOCOMOTIVES OF STANDARD DESIGN FOR All CLASSES OF SERVICE 


Or from Designs Furnished by Railroad Companies. 
ANNUAL CAPACITY, 400. 


HENDRICKS BROS, 


BELLEVILLE COPPER ROLLING MILLS, 


40 CLIFF STREET, NEW YORK 
MANUFACTURERS OF 
sRaziers, Locomo- © 
O sont, TIVE 


COPPER WIRE AND RIVETS. 


IMPORTERS AND DEALERS IN 


O ingot COPPER, BLOCK TIN, SPELTER, LEAD 
ANTIMONY, BABBITT METAL, SOLDER, ETS. 


COPPER 


Richmond Locomotive & Machine Works, 


Worsdell, VonBorries & Lapage’s System. 


ae da to build Locomotives granted under the Patents of 


WoORSDELL, VON BORRIES LAPAGE. 


hee A are prepared to furnish Railroad Officers and Locomotive Builders wi 
the Hos th fu 
showi omy of the COMPOUND, together with working Genrvings, ete. Spastigee 


ADDRESS CORRESPONDENCE TO 


G. L. FOWLER, 53 Broadway, NEW YORK 


TAITE & CARL TON, 63 Queen Victoria St.. London, Eng. 


COOKE LOCOMOTIVE & MACHINE CO. "*°"3°" 


‘Formerly Danforth Locomotive & Machine Co.) 


JOHN 8. COOKE, President & Ge en. Man. 
FRED. W. COOKE, Vice-President. 
Treas, -J. 


WM. BERDAN, Sec’y & 


New ork Uflice, 
45 BROADWAY. 
H. A. ALLEN, Agent, 


PITTSBURGH 


LOCOMOTIVE ENGINES FOR BROA 
BROAD oR NARROW GAUGE ROADS. 


specifications, 
Tanks, Locomotive or Stationary “Bo Boilers Furnished at Short Notice. 
D. A. STEWART. Pres't. D. A. WIGHTMAN. Sup’t WILSON Bec. and 


BROOKS LOCOMOTIVE WORKS, Dunkirk, N.Y 


Builders of Locomotive Engines for any rec juired d servité from our own designs or tho 
purchasers. Perfe ct interchangeability and all work fully guaranteed. 

COMPOUND LOCOMOTIVES for Passenger and Fre 
M. L. Hinman, Pres’t and Treas. R. J. Gross, Vice-Pres't. M. HeQquEeMBoURG, Sec’ 
Davip RusskELL, Supt. H. TANDY, Asst. ‘Supt. 


EXCAVATO R. 


MANUFACTURED BY THE 


JULL MF'G.CO. 


MONTAGUE ST. 
SROOKLYN, N.Y. 
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THE KING BRIDGE COMPANY, 


IRON ANO STEEL BRIDCES, VIADUCTS, BUILDINGS, ROOFS, ETC. 


Office and Works: CLEVELAND, OHIO. NEW YORK OFFICE: Room 520 Welles Bldg., 18 Broadway. CHICAGO OFFICE: 1105-1107 Rookery 


Jos, H, Corrope. Ogio River Brings aT Beave —CHANNEL Span 446 Freer. Francis H. 


- 
COFRODE g SAYL R Civil Engineers and Bridge Builders, design and soauwall iron Wooden ‘and Combination Bridges, Roofs 
0 ’ Locomotive Turn-Tabies etc. Office: No. 257 South Fourth Street, Philadeiphia. _ 


BOSTO N DG W O R KS Ropr. Watren HawxHunst, W. 8 MoConn 


0. H. ANDREWS Proprietor. 70 KILBY ST., BOSTON, MASS. | 


| ELMIRA BRIDGE COMPANY, 


(LIMITED) 
ENGINEERS AND MANUFACTURERS. 


Steel & IronBridges, Roofs & Turntables 


ELMIRA, N. Y. 
OFFICEJAND WORKS: NEW YORK OFFICE: 


N. X¥. 1s Broadway. 


N. J. Passals Rolling Mill Co. 
BRIDGE BUILDERS. 


DESIGNERS AND BUILDERS OF 


Railroad Bridges and Heavy Wrought \ron Structural Work 


DESCRIPTION. 


SUPERIOR WROUGHT IRON TURNTABLES A SPECIALTY. 


Works on Grand Junction Ballroad. 


S$. W. FRESCOLN, 


ENGINEER AND CONTRACTOR, 
N Western Ry. ~Erie ( Yrossing at Buffalo. 
| Wrought tron Raliroad & Highway Bridges, Turn Tables & Roofs 
Bridges, Viaducts, Iron and Steel Structures, Rail- | All made from the best material of our own manufacture. Manufacturers of all kinds of Iros 


and Iron Work for Bridges and Buildin Plans and Estimates furnished. 
roads, Pneumatic Foundations, Harbor Works. | WATTS COOKE, Pres. W.0O, FAYERWEATHER, Treas. G. H. BLAKELEY, Chf. Eng 


THE BERLIN IRON BRIDGE 


Iron Bridges, Iron Buildings, Iron Roofs. 
CHAS. M. JARVIS, Prest. and Chf. Engr BURR K. FIELD, Vice-Pres. ™ 


F, L. WILCOX, Treas GEO. H. SAGE, Secy. 


OFFICE AND WORKS: No. | RAILROAD AVENUE, EAST BERLIN, CONN. 


SEND FOR OUR ILLUSTRATED CATALOGUE. : 
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RNS 


UNION BRIDGE 


C. S, MAURICE, EDMUND HAYES C, MACDONALD. 


Civil Engineers 


Constructors of Iron and Steel Bridges, Viaducts, 
Elevated Railroads, Marine Piers, etc. 


DX 


No. | Broadway, New Vork. 
OFFICES: } 24 Hayen wey 4 Buffalo, N. Y. 
Athens, Bradford » Pa. 


WORKES, Pa. 


J. F, ANDERSON, ANDERSON &z BARR BARK 


ENGINEERS AND CONTRACTORS, 
i Address 240 Eleventh Street, Jersey City. 

3 

Preumatic Work, Deep Foundations and Tunneling im Soft Materials Specialtin 
Control the Patents for the Automatic Dredge and the Anderson System of Tunneling. 


GINEERS AND BUILDE 


Bridges, Viaduct, Roots, Table, Ete 


SPECIALTIES : 


the use of Double-Refined 
Iron; no welds; Phonix - 
Upper-chords and Posts; Ay ILLUSTRATED 


eet ay the best form of Strut 


THE PH@NIX BRIDGE CO be Walnut St., Phila. 
p N X | | bE W 0 K 49 William St., New York 
Successors to Clarke, Reeves & Co. | Phenixviile, Pa. 


— CATSKILL BRIDGE, known. $3.00, 
DAVID REEVES. President. ADOLPHUS BONZANO, Vice-Pres. and Chief Eng'r. WILLIAM H. REEVES 


, Gen. Supt. FRANE T. DAVIS, Treasurer. 


A. & P. ROBERTS & Cf »MPANY, 


Wrought Iron and Open Hearth Steel,|srinaes, viabUcTs, TURN TABLES, Etc. 


OFFICE: 261 8. 4th Street, PHILADELPHIA, ma WORKS, PENCOYD, PA. 


THE PITTSBURGH BRIDGE CO. 


WESTERN OFFICE: 1108 OWINGS BUILDING, CHICAGO. 


W. W. CURTIS, Western Bepresentative. 


KEYSTONE BRIDGE CO. 


GENERAL OrFicE AND Works, PittspurGuH, Pa. 
Western Orrice, 205 St., Cuicaco, ILL. EasTeRN Orrice, 46 St., New York. 


Re = — ——————_-- - EoceMoor Bripce Wor 


THE POTTSVILLE BRIDGE COMPANY. 


DESIGNERS AND BUILDERS OF 


BRIDGES, VIADUCTsS, ROOFS, HTC. 
Office: No. 226 South Fourth Street, Philadelphia, Pa. Works: Pottsville, Pa 


ROOF_AND TURNTABLES 


CHICACO BRIDCE * IRON CO 


443 Rookery Building, CHICAGO, ILL. 
Works: 105 & 106 Sts., Rock Island & Panhandle Gatiread. 
Successors to Kansas City Bridge & Iren Co., Kansas City, Mo.; Niorac E. Hortua 
Rochester, Minn. 


METAL® tor STRUCTURE™. 


CONTRACTORS AND BUILDERS 


Steel, Iron and Combination Bridges. Masonry and Meta: Substructures. 
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San Francisco Bridge Co.°s Suction Dredge Working for U. 8. Gov., Vakiand, ‘Cal, Discharging through 5,700 tt. y 
WILL DIG AND PUT ASHORE ANY MATERIAL, ROCK EXCEPTED. 


Machines at Work at Boston, Mass., Oakland, Cal., and Honolulu, Hawaiian Islands. 


Poten Excavator. ESTABLISHED 1877. INCORPORATED 1883. CAPITAL (PAID UP) $250,000. 


ow (1892) successfully com- 
SAN FRANCISCO BRIDGE COMPANY. 
Canal in Colusa Count 
Cal., 100 ft. wide, 20 ft. pm 
and 6 miles long. 
hom st LLEN, Pres. [GEO. W. CATT, M. AM, SOC. C. E., Vice Pres, 
- TAYLOR, Sec. and Treas. tl. KRUSI, Chief Engineer.’ 


= H. 8. WOOD, 
J. B. Cc. CK WOOD, -Engineers. 
H. L. COOPER, j 
World Building, New York, N. Y. 


San Francisco, Cal., Seattle, Wash. 


CIVIL ENGINEERS AND CONTRACTORS. 
SPECIALTIES: Machinery for Economical Excavation of Canals; for Suction Dredg” 
ing; for Filling and Reclamation of Low Lands. 
CORRESPONDENCE SOLICITED. 


OFFICES: { 


N R, A. SHAILER . R, SCHNIGLAU. 
MADE FROM PURE CEYLON GRAPHITE. Successors te W. G. 
For Bridges, Roofs, Siding, Smoke Stacks, Boiler Fronts, Machinery, ete. | Engineers ; and Contractors, 
BRIDGES, BUILDINGS AND SUBSTRUCTURES. 


THE CANTON STEEL ROOFING COMPANY, Canton, Ohio. 609 610 & 611 Phenix Bulidine, 138 Jackson St., Chica o Mil, 


NATIONAL PAINT WORKS, WILLIAMSPORT, PA., 


—— THE ONLY MANUFACTURERS OF —— 
ASPHAL TUM PAINTS. 
IN ALL COLORS. MIXED READY FOR USE. 
THE RECOGNIZE!) STANDARD FOR QUALITY. 


SALES IN 1879, 1,000 BARRELS. SALES IN 1889, OVER 10,000 BARRELS 


—~" STEEL CONSTRUCTION OF > MACHINERY BUILDING. WORLD'S 8 OOLU UMBIAN EXPOSITION, Binder & Seifert, Chicago, Builders. PAINTED WITH ELLIOTT’S ASPHALTUM, No. 21. 
In the preparation,of our paints we use only the very best Lead, Zinc, Minerals, Coloring Materials and Crude Asphaltum, ground in and thinned with PURE LINSEED OIL. 
ARE NOT AFFECTED BY THE CASES AND ACIDS RESULTING FROM COMBUSTION OF COAL. 
WORK FREELY AND EVENLY WITH A FINISH EQUAL TO THAT OF VARNISHED WORK. 
ARE CHEAPER AND AS DURABLE AS ANY FIRST CLASS PAINT IN THE MARKET. 
A NON-CONDUCTOR OF HEAT AND WILL STAND 300 DECREES. 

Ten Years’ practical experience wi.h our Paints has resulted in their use and adoption as the standard for quality by nearly all of the leading rail- 
roads of the country, Bridge Builders, Iron Works, Car Works, and corporation trade generally. 
Are Unsurpassed for Depots, Freight Cars, Bridges (wood or iron), Tin or Iron Roofs, Water Tanks, Houses, Barns, Vessels, etc., etc. 
To show the popularity of our goods, we mention a few of our customers and a few large structures painted with our paint : 


Central uct, Cleveland O. Cantilever Bridge, Niagara Falls. Passaic Rolling Mill Co. Atlantic Coast Line. Ohio & Miss. KR. R. 
N. ¥. © L. R. x. Viaduct, Bridge, Boston, Mass. Standard Oil Co. East Tenn., Va. & Georgia R. R. Col., & Tol. R. R. 
Cleveland, O. | U. 8. Gov. Heavy Ordnance Works. | New York & Ki. R. R. Co. As Pacific Lek Shore & 
id Cincinnat: Union Bridge Co. Boston & Albany inois Central R. R. estern a 
, eepsie " pe stone Bridge Co. Y . H. & Hartfo Chi., Bur, nincy R. R. 8. Fé 
a rea = Ed ane Moor Bridge Works. Pe nnsy iv ania R. R. Louisville & Nasheille R. R, | Missouri Pacific R. R. 


Denver Cable Road. Pencoyd Iron Works. | Richmond & Danville R. R. 
Samples, Price-Lists and References from those who have used and are now using these paints in your vicinity farnished on application, 
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SHIFFLER BRIDGE COMPANY, 


DESIGNERS AND MANUFACTURERS OF 


Railway Bridges, Viaducts, Train Sheds, Girders, Roof Trusses, Iron Buildings, Etc. 


Office and Works: 48th STREET and A. V. R. R.. PITTSBURGH, PA. 


LOUISVILLE BRIDGE & IRON COMPANY ¢ 
ENGINEERS & 


OFFICE AND WORKS: CORNER OLDHAM AND IITH 8TS8., LOUISVILLE 
Brioce BUILDERS 


= 


BuiLBERS OF 
TRIANGULAR, WHIPPLE AND FINK TRUSSES. 


, other forms of Lron and Combinatiou Bridges. Also Manufacturers of Lron Roofs, Tur: 
Tables, Frogs, Switches, etc. } 


M. JOHNSON, Pres. & Kner. EK. BENJAMIN, Vice-Prea. F. H. VAUGHAN, Sec & Trea | 


ROCHESTER BRIDGE & IRON WORKS, 


Successors to Aiden & Bridge & Iron Works 


N. 


STEEL, TRON.AND COMBINATIONS 
mORIDGES. ROOFS. VIAS UCTS, TURNTABLE 


COMPANY 


| (INCORPORATED), 


CONTRACTING cNCINEERS, 


Design and build in any part of the country 


BRIDGE PIERS, PNEUMATIC CAISSON FOUNDATIONS, TUNNELS. 
MARINE PIERS, DOCKS, LIGHTHOUSES, 


AND ALL KINDS OF ENGINEERING OCONSTRUCYLIONS, 


——DES! ONERS AND BUILDER Now in use by us, and for which we control the American Patents, makes the constructio: of 


WROUGHT IRON AND STEEL WORK FOR BRIDGES AND BUILDINGS. cubeaueous ‘rearing ground and to depths hitherto unattainable. 


CREOSOTED MATERIAL. Main Office, - - Wo. 2 NASSAU STREET, NEW YORK. 
THE CREOSOTE LUMBER & CONSTRUCTION CO. ALEX. Mc-CLURE, 


OF FE RNANDINA, FLA. 
furnishes CREOSOTED MATERIAL of all kinds by the cargo and carload. Manufacturers o: | 


WO@D CREOSOTE O1L, tne only oi) ased at their works in protecting timber against decay | 
and the ravages of the eaworme, 3) ipping facilities unsurpassed by rail and water. Write PITTSBURGH, 
for circular and prices. B, T, BURCHARDI, Chief Engineer Superintendent. Capacity. 150.000 ‘Per Day. 


Run all the Year. Can Fill Orders in Winter on Short WNotice- 


NEW JERSEY STEEL & IRON co MO. VALLEY BRIDGE & IRON WORKS. 


TRENTON, N. LEAVENWORTH, KAN.. 
AUILDERS OF A. J, POLLOCK 
BRIDGES, ROOFS, Etc. psi 


COOPER, HEWITT & CO., 
{7 Burling Slip, New York. 


MANUFACTURER AND BUILDER: 
or 
Wrought iron, Steei, towe: 
Truss and Combination 
Bridges, Turn Tables 
Draw Spans, Roof 


Plans and Estimates Furnished for Draws, Fixed Spans, Etc. — 
"STONINGTON LINE. 
“—THE 1802 —+ 


The Inside Route Between New York aud Boston MODEL REMINGTON TYPEWRITER. 


Presents many points of IMPROVE- 
MENTS which will readily COM- 
MEND THEMSELVES to all 
users, 


Providence, Worcester and all Eastern Points. 


Steamers “ Maine’ and “ New Hampshire’ leave New 
York from new Pier 36, N. R., one block above Canal St., 
at é 5.30 daily, except Sundays, connecting with 3 
E\ ores ains for Roston. Steamboat apes with 
RECL INING CHAIR CARS FREE OF CHAR( 


W. MILLER. President. H. BRIGGS, G. 


THE MT. VERNON BRIDGE VERNON, 0 


IRON and STEEL BRIDGES, BUILDINGS, Etc. WCKUFF. SCAMANS & BENEDICT, 175 Monroe street, Chicago. 


GATES AND BREAKER 


Number Sold in (891 Excels All Former Records. 


We Beg to Announce the Following Specialties for 1892: 
A New Fine Crusher to Supplant Rolls. 
A New Dry Ore Concentrator—the Card. 


A New Wet Ore Concentrator. 
Improved Cornish Rolls. Simple and Effective 
Grinding Pans, Stamp Mills, Driers, 
All Mining Machinery. 


GATES IRON WORKS, 


50a &. Clinton St., CHICAGO. 


NEW YORK,136 Liberty St. BOSTON, 237 Franklin St. . 
LONDON ENC.- 73a Queen Victoria St CARD DRY CONC SENTRAT R 


SEND FOR CATALOGUE. 
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HENRY LAUGHLIN, rrest. Let 
vV.-P. and Gen’l Mgr. = 

Ad ARLEY, Secy. 
L. Cc. Supt. 


GENERAL OFFICE AND WORKS: 
40th ava HopkinsSt. Chicago. 
CITY OFFICE: 
$74 Brilding, Chicago. 
NRW YORK OFFICE : 

Reom 11%, 29 Broadway. 
PERD’K G. ELY, Eastern Agent. 


THE RAILROAD GAZETTE, Cet. £8, 1: 


Perfectly Constructed 
Metal Brake Beam. 
The Cheapest, Lightest aud Durie, 


Now Standard on a large num: 
ber of rouds throughout 
the 


Correspondence Solicited 


The Best Rail Fastening in the World for the Money! 


PERFECT RAILROAD SPIKE SOFT STREL 


DILWORTH, PORTER & CO., Ltd. Pittsburgh, Pa., 


BREWER, 176 Jaekson St., Chicago. 
St. Louis. j AGENTS 


PENNSYLVANIA STEEL co 
STEEL. 


| C. McNATR, St. Paul. 


THE Most DESTRABL!, 


STYLE OF 


Yelocipede 
Hand Car, 


CORRESPONDENCE SOLICITED. 


‘SREFFILID VELOCIPEDE CAR COMPANY. Three Rivers, Mich. 


MACNETO- ELECTRIC 


FROCS| SWITCHES 


19 
ae Patterns, with the best and most | h oesi sags | tance by magneto 


sopre rovedimprovements. Good and re- | wit t ri it y. Abso 
Hable work at moderate prices. Largest | men. "No b batter hately ertain of 
eapacity of product in the country. operation 


rona.¢ WORKS AT STEELTON, pA, 


2 Wall 


“Machined” Gar 


600,000 Made under our 


SYSTEM OF COMPARATIVE TESTS 


Without one case of breakage in service. 
We cortract to regrind our wheels at points of removal, saving freight and increasing total! 
life of wheels from 100 to 300 per cend 


NEW YORK CAR WHEEL WORKS, BUFFALO, N.Y. 


NEW YORK OFFICE: ©OR. BANK AND WEST STS. 


| les to fre 


(See Illustration), 


THE NEW NATHAN’ 


AND— 


MONITOR INJECTORS 


FOR LOCOMOTIVES. 


“Nathan” Sight-Feed Lubricator 


For Locomotive Cylinders and Air Bra 


r STEAM ‘FIRE EXTINGU ISHERS 


For Switching and Yard Engines 


Boiler Washers, Rod and Guide Oi Caps, Etc, 


evenriow 


NATHAN MFC. CO. 
92 & 94 LIBERTY STREET, NEW YORK. 
SEND FOR DescRIPTIVE CATALOGUE. 


KEW ANEE RECTANGUL 


LBs. 


WEIGHT or BEAN, 
Meets All M. Requirements. 
EDWARD I. FROST, Vice-Prest. 


CHARLES L. SULLIVAN, Gen. Supt. 
New York Office, 115 


R BRAKE BEAM. 


Heads Well Fitted On, Hiveted, and Cannot 
Work Loose or Get Out of Alignment. 


MAXIMUM VERTICAL STIFFNESS 
MINIMUM COST OF MAINTENANCE: 


ANY STYLE OF HEADS FURNISHED. 
NO NUTS OR BOLTS. 


NORTHWESTERN EQUIPMENT CO. Monadnock Building, CHICAGO, iLL. 


Broadway, Reem 30, Charles W. McCorkle 


» Eastern Representative. 


True to Pattern r lid, free from blow-holes, anc 
of great strer 
Stronger and more ak than iron forgings in any | 


y servi 
20,000 Knuckles for M B.S 
60,000 CRANK 8 HAFTS 


Osition or fc ce wi 
this steel now : 


SHARON STEEL CASTING CO., 


SHARON, PA. 


«| OPEN HEARTH STEEL CASTINGS, 


Equal to Forgings. 
RAILROAD WORK A SPECIALTY. SEND FOR PRICES. 


Cross Heads, Rock: "Hes for Locome- 
tives. ‘STEEL ‘AS TIN of every description. 
Send tor Circulars 
CAS | IW FS CHESTER STEEL CASTINGS co. | 
Worns (hester, Pa. Office, 407 Library St., Philadelohia, Pa 


THE TANITE CoO., 


STROUDSBURG, 
AND 
161 WASHINGTON STREET, NEW YORK. 
For many years the Tanite Co. has been known by name to New Yorkers asa o ign con 
cern; a8 a manufacturing establishment way off somewhere in nnsylvania, whose 


was dene! breugh agencies and con mission houses, and which, a 
sona Tepres entative on some special mission to the city 
The Tanite Co. has now withdrawn its New York i agency, and has taken a long lease of the 
und floer and basement of the new }~ilding conven iently situs ated between Liberty and 
Janat streets. Flere it wil! carry acl; “te line of 


cnx intefvals, ent a per 


Emery Crinding Me. ~ Emery Wheels 


THE STEAM PUMP 


For Railroad Water Supply 
OVER 20,000 IN USE. 


a Simple, Durable, E@icient. No 
Pistons, No Packing, No 
Belting, No @lling. 


my.’ } Write fcr our 1892 Catalogue and our 


new Railroad Pamphlet, 


P. 0. Box 2511, NEW YORK. 


“ Oil Stones 
cnife 


Tanite Mills Emery, 
and Triple-Coated 
Sharpeners. 


@Qur New York store will be under the management of Mr, FRANK W. GILBERT. 


PRATT & LETCHWORTH 


PROPRIETORS, 


BUFFALO STEEL FOUNDRY 
Budalo. N. ¥. 


BORING 
@ MACHINE @ 


We build all sizes of these 
machines, and ca 


DELIVER 


, SEND FOR. PRICES € C/>.CULARS TO 


J. A. FAY & CO., Chic 
Wie NEWARK MACHINE Tool WorKs.Newark.N J 


Sole Western Agents. 


E.P BULLARD prop’ 


WILSON’S ROLLINGSS 


FOR 


FREIGHT SHEDS. 
714 WEST 23d STREET, 


AND 


NEW YORK. 


GEPORT 


MACHINE 


BRIDGEPORT. CONN. TOOL WORKS 
STEEL SHUTTERS 


AENGINE HOUSES. 
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